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Frequency-Modulation radio reception is virtually free from natural static—even thunderstorms do not interrupt, 


FM Radio—another world 


in listening pleasure! 


It’s as though the orchestra were right 
in the room with you—and the room 
suspended in the silence of space. When 
you listen to music over RCA Victor 
FM, you hear FM at its finest. 

Natural static interference ordinarily 
caused by thunderstorms does not mar 
FM radio reception. You are in a differ- 
ent, new world of utter quiet where you 
hear only the lifelike music. Moreover, 
you enjoy the same perfect reception 
day or night. 

The vast experience, research and 
skills at RCA Laboratories, such as 
aided in the development of RCA Victor 


FM, are constantly applied to all RCA 
products, so that each one is always at 
the top of its field. 

And when you buy anything bearing 
the RCA or RCA Victor name—whether 
it’s a radio (standard, or FM, or both), 
a television receiver, Victrola radio- 
phonograph, a phonograph record or a 
radio tube, you know you are getting 
one of the finest of its kind that science 
has yet achieved. 


Radio Corporation of America, RCA Building, 
Radio City, New York 20 . . : Listen to The 
RCA Victor Show, Sundays, 2:00 P.M., East- 
ern Time, over NBC, “Victrola” T.M. Reg. U. S. Pat. Of. 








Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: 
RCA Victor—one of the world’s 
foremost manufacturers of radio 
and electronic products — offers you 
opportunity to gain valuable, well- 
rounded training and experience 
at a good salary with opportunities 
for advancement. Here are only 
five of the many projects which 
offer unusual promise: 
® Development and design of radio 
receivers (including broadcast, 
short wave and FM circuits, televi- 
sion, phonograph combinations). 
@ Advanced development and de- 
sign of AM and FM broadcast 
transmitters, R-F induction heat- 
ing, mobile communications equip- 
ment, relay systems. 
© Design of component parts: such 
as coils, loudspeakers, capacitors, 
® Development and design of new 
recordingandreproducing methods. 
© Design of receiving, power, gas, 
cathode ray and photo tubes. 
Write today to National Recruiting 
Div., RCA Victor, Camden, N. J. 
Also many opportunities for 
Mechanical Engineers, Chemical 
Engineers and Physicists. 
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NEXT STEP 


By ALVIN L. FELDMAN, ME ’49 
with Ben-Ami Lipetz 


The problem of interplanetary 
flight is one of long standing. Theo- 
retical investigations have resulted 
in the formulations of several pos- 
sible solutions, two of which show 
great promise. The older of these 
two theories is that of rocket pro- 
pulsion. However, the newly con- 
ceived idea of the atomic powered 
athodyd (ramjet) merits considera- 
tion in any discussion of space 
flight. 

The fundamental difference be- 
tween an athodyd and a rocket lies 
in the fact that while a rocket 
carries all of its own fuel and oxi- 
dizer, the jet powered athodyd re- 
quires a fluid medium for its op- 
eration. The rocket achieves its 

. peak efficiency while operating in 
a vacuum where there are no fric- 
tional losses, while the ramjet 
requires an atmosphere. In_ this 


article attention shall be focused on 
space flight using the athodyd. 


Operation of the Ramjet 


The principle of operation of the 
ramjet is very simple. An athodyd 
(see Figure 2), is a thermo-jet unit 
which takes in air at one end, as 
indicated by the arrows, heats it 
up, and then discharges the highly 
heated gases from its tapered noz- 
tle. This discharge provides the 
propulsive thrust, and naturally, 
as the athodyd goes faster and the 
mass of the gas flowing through the 
heating unit increases, the velocity 
of the ramjet in the air will be- 

“come greater. The athodyd does not 
begin to approach any worthwhile 
efficiency until it reaches a sonic 
velocity at which time the air has 
a tendency to ram up in front of 



























_A V-2 rocket starts towards the 
ratosphere. Some day Man may 


e the stratosphere—and return. 
—Courtesy G.E. 
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the intake, for which reason it is 
often called the ramjet. This is a 
very general treatment of an ex- 
tremely complex subject but it 
should prove sufficient for the pur- 
poses of this article. 

Let us consider a hypothetical 


flight to the moon in a spaceship - 


using the ramjet. Such important 
items as the shape, mechanical de- 
sign and the construction of the 
spaceship are just as well left to 
the reader’s imagination. 


The Take-Off 


The spaceship is set up on a 
slightly inclined launching rack and 
when last minute preparations for 
the flight have been completed a 
set of rockets attached to the sides 
of the vehicle are ignited and serve 
as carriers to get the craft up to 
the necessary sonic velocity. When 
this velocity is reached, the booster 
rockets are switched off and the 
aircraft is powered by the athodyd. 
As long as the athodyd is up to a 
sonic velocity when it takes over 
power, and as long as the fuel 
consumption is gradually increased, 
the athodyd will go faster and 
faster. As more gas is discharged 
out of the rear an increase in vel- 
ocity occurs, and this increase in 
velocity causes more gas to enter 
the intake which will tend to in- 
crease the velocity again. As the 
athodyd goes faster its altitude in- 
creases, and with the aid of small 
wings of a very flat airfoil section 
the craft gains altitude. This makes 
the situation one in which there is 
a continually rising ship with a 
correspondingly increasing velocity. 
The spaceship continues that way 
until it reaches a velocity of ap- 
proximately five miles per second, 
at which time the force of gravity 
is equalized and it becomes neces- 
sary to invert the airfoil of the 
wings in order to cling to your 


orbit around the Earth. In this in- 
verted airfoil position you would 
continue to circle around the Earth 
as your velocity builds up to the 
velocity of escape of the Earth, or 
6.98 miles per second. When this 
velocity is reached you continue to 
circle the Earth until you reach 
the predetermined departure point 
of your orbit. When you reach that 
point you fold in your wings, cut 
the motor, and shoot off at a tan- 
gent to the arc shown in the dia- 
gram of a potential orbit. (Figure 
3) 

The velocity of escape is the vel- 
ocity required to enable a body to 
escape the immediate gravitational 
field of the planet on which it is lo- 
cated. The value of the velocity of 
escape can be simply calculated by 
using the Newtonian relationship: 
F=MxA. The velocities of escape 
from several planets are shown on 
the accompanying table. (Page 8.) 

At the velocity at which you are 
traveling it would take approxi- 
mately three days of constant de- 
celeration (due to the Earth’s still 
present gravitational force) before 
the immediate field of the Moon 
is reached. From there on in, great 
care is taken to keep your orbit 











People generally scoff at predic- 
tions of far reaching changes which 
would affect the general pattern 
of our lives. This article is intended 
for those who can envision the fast 
approaching day when mankind 
will break its earthly bond and 
achieve interplanetary flight. Ad- 
vances made in rocket and jet pro- 
pulsion during the war have 
brought this day into the reason- 
able future. The eventuality of suc- 
cessful spoce flight can not be 
laughed off as fantastic but must 
be considered in the cold light of 
science. 








—Lick Observatory 


Figure 1. The Copernicus Area of the moon is a prominent landmark which could 
well be used as a reference point in correctly aligning the orbit of a space ship. 


aligned correctly, and this could be 
done by frequently taking sights 
on such prominent landmarks as 
the Copernicus Area, two views 
of which are shown in the illustra- 
tions. (Figure 1, cover). 

This period of free coasting 
would give you plenty of time to 
catch up on your reading although 
you would probably be more in- 
terested with several strange occur- 
rences which would confront you. 
Typical of these would be the phe- 
nomena of taking a step and gently 
continuing to rise until you reached 
the ceiling; finding yourself unable 
to pour water from a pitcher; lift- 
ing soup with a spoon and having 
to grab for it as it continued past 
your head; and being able to stroll 
on any of the six surfaces of your 
cabin. Those effects and many oth- 
ers are caused by the absence of 
your accustomed gravitational at- 
traction. However they may be el- 
iminated by the creation of an ar- 
tificial field if the accelerations and 
decelerations are properly con- 
trolled. 

Landing on the moon is a rather 
delicate affair and there are several 
methods of going about it. The first 
and the simplest to use—but prob- 
ably not the safest—is to have the 
ship equipped with a series of prox- 
imity fuses so attached that as the 


craft gets nearer and nearer to the 
moon it ignites the booster rockets, 
so attached as to provide a reversed 
thrust. By having them timed prop- 
erly it is possible for the decrease 
in velocity to be fairly gentle. The 
other possibility, more highly 
thought of, is that of the braking 
ellipses. This theory is explained 
in the subsequent description of 
the return trip and shall not be 
gone into at this time. 


Atomic Fuel Proposed 


At this point the reader is prob- 
ably wondering how we .got the 
power to provide the heat neces- 
sary to escape the Earth’s field by 
means of an athodyd. 

In the ordinary athodyd the heat 
is supplied by the burning of some 
combustible fuel such as gasoline 
or kerosene. However, the athodyd 
for use in our spaceship to the 
moon shall derive its heat energy 
from rods of some fissionable ma- 
terial such as uranium or pluton- 
ium. 


These rods would not be of pure 
uranium but would be a mixture 
of beryllium oxide and uranium, 
the purpose of the beryllium oxide 
being to make the uranium a refrac- 
tory substance and to prevent it 
from oxidizing to the stage where 
it would start peeling and melting. 
No generating equipment is needed 
to start the fission of the uranium 
because as soon as it is installed 
this fission begins to occur. When 
fission occurs in uranium or plu- 
tonium we shall assume that two 
neutrons are emitted. These two 
move about until they come in con- 
tact with atoms of uranium, at 
which time they cause the emission 
of two more neutrons from each of 
the atoms. This continues to occur 
and if left uncontrolled too long 
would result in a chain reaction of 
great magnitude probably causing 
a dangerous explosion. 


Boron Controls Reaction 


To prevent the chain reaction 
from advancing too far, use is made 
of boron rods which have the prop- 
erty of absorbing neutrons very 
well. The number of neutrons to be 
absorbed by the boron can then 
be controlled by the amount that 
the boron is inserted into the heat- 
ing chamber of the athodyd. Be- 
cause of leakage, in actuality, only 
about half of the neutrons that 
are emitted cause fission, but three 
quarters of one percent are delayed 
about ten seconds, and these are 
the ones that are controlled by the 
boron. Naturally, in order to have a 
steady state of energy produced, 
the thing to do would be to insert 
the boron to that depth such that 
it would exactly absorb enough 
neutrons to bring the loss due to 
leakage up to fifty per cent. There- 
fore the number of neutrons in 
the chamber would be kept fairly 
constant in as much as _ every 
time two new neutrons were pro- 
duced one of these would be lost 





Gravity at 
Surface 
G 
1.000 
012 
380 
850 


Escape 
Velocity 


Escape 
Velocity 
m.p.s. 
6.98 
1.47 
3.10 
6.30 
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due to leakage, leaving the total 
the same as it was before. If more 
boron were placed in the chamber 
the result would be that more neu- 
trons would be absorbed, leaving 
fewer neutrons wandering around 
to cause fission. If such a thing 
were done the effect would be to 
leave a smaller available percent- 
age of free neutrons, bringing it 
from, shall we say, fifty per cent to 
forty-nine per cent. This would 
have the effect of causing a grad- 
ual decrease in the heat energy re- 
leased. 


If the operation were to be re- 
versed the percentage might for 
example rise from fifty per cent 
to fifty one per cent. In this case 
you would have a gradual increase 
in the amount of heat energy. As 
the reader can see, by sensitive ad- 
justment of the setting of the boron 
the energy output of the uranium 
can be controlled to an exceptional 
degree. It should be once again 
noted that although only three 
quarters of one percent of the neu- 
trons emitted are immediately con- 
trolled by the boron, this is quite 
enough to control the balance of 
the reaction and therefore the di- 
rection of the changes in energy 
output. 


In an athodyd of this type the 
control of the boron would be of 
the utmost importance because if 
the amount decreased very rapid- 
ly, there would appear an immedi- 
ate increase in the number of neu- 
trons which would probably result 
in a chain reaction of great magni- 
tude. To avoid an occurrence of 
this nature the likely thing to do 
would be to insert in the chamber 


a form of thermo-couple or thermo- 
stat which would automatically 
control the setting of the boron so 
as to keep the magnitude in the 
desired range. 


The advantage of this atomic 
powered athodyd is self evident 
when it is realized that one gram 
of uranium will provide the heat 
energy equivalent to the burning of 
358,000,000 pounds of Pennsylvania 
Anthracite coal. 


Army Holds Patent 


The idea of using atomic fission 
to provide the heat energy to run 
an athodyd was first proposed by 
Dr. R. P. Feynman of the Cornell 
University Physics Department. 
Dr. Feynman conceived the idea 
while working at Los Alamos on 
the atomic bomb and the Army 
patented the theory for him. 


Returning to our space ship on 
the moon we are confronted by the 
all important problem of getting 
back to the Earth. This problem is 
not quite as difficult as it might 
seem. Probably the easiest solution 
would be simply to convert the 
athodyd into a large rocket. This 
could be done by bolting a suit- 
able plate over the front end of 
the combustion chamber, replacing 
the old nozzle, and replacing uran- 
ium rods with fuel injectors suit- 
able for the rocket fuels. At this 
point it must be kept under con- 
sideration that the velocity of es- 
cape of the Moon is much less than 
that of the Earth, and, in fact, a 
velocity of only 1.47 is all that 
would be required to escape the 
Moon’s immediate gravitational 


Figure 2. A simplified diagram of the athodyd, or ramjet. Gas entering the chamber 
is highly heated by means of a fuel and discharges from the tapered nozzle, causing 


a propulsive thrust. 
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—"“Rockets and Jets” by H. Zim 
Figure 3. A typical orbit for a flight 
to and from the moon. 


field and start falling towards the 
Earth. Taking off from the Moon 
is done rather simply in comparison 
to the take off from the Earth. The 
take-off consists of only blocking 
up the front of the rocket with any 
native materials available and fir- 
ing the main rocket, directional 
control being maintained by the 
boosters. Once off the ground the 
ship circles the Moon until it 
reaches the necessary velocity of 
escape at which time the rocket 
leaves its circular path at a pre- 
determined point and proceeds in 
its planned orbit to the Earth. (Re- 
fer to Figure 3). 


Braking and Landing 


Landing on the Earth is ac- 
complished by means of the pre- 
viously mentioned braking ellipses. 
(Refer to Figure 4). The pilot of 
the vessel could control his path 
by means of his offset booster 
rockets on the sides of the ship so 
that he misses the Earth by a mat- 
ter of some 250 miles. In doing this 
he grazes the fringe of our atmos- 
phere, and this slows him down 
to slightly below the velocity of 
escape of the Earth so that from 
then on the ship is a satellite of 
the Earth. As shown in the figure, 
the ship, after it grazes the atmos- 
phere, will shoot out but at a re- 
duced speed and in an elliptical 

(Continued on page 30) 
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PROF. HENRY E. GUERLAC ’32 


Professor of the History of Science 


There is much talk in the popular 
press these days of scientific meth- 
od, and of the importance which 
scientific knowledge has had for so- 
ciety. No one would seriously ques- 
tion the emphasis upon the research 
man, the first in line of those who 
make scientific discoveries avail- 
able to us, yet this is apt to lead to 
an unwarranted telescoping of the 
overall process by which scientific 
discoveries are first made and then 
made available. In most such dis- 
cussions the emphasis, perhaps 
quite properly, is placed upon the 
first stage of the process, easy to 
distinguish and to dramatize. Yet 
as every engineer knows full well 
a long and difficult path must al- 
ways be traversed before even the 
simplest technical idea can be re- 
duced to wide practice. The steps 
involved require the intimate co- 
operation, or at least the successive 
attention, of men with different 
specialties and with widely different 
talents and temperaments. 

In a hypothetical case the work 





Born in Ithaca, Professor Henry 
Guerlac attended Cornell Univer- 
sity, receiving a bachelor’s degree 
in chemistry in 1932 and an MS in 
biochemistry in 1933. He was an 
assistant, Junior Fellow, and, later, 
an instructor at Harvard where he 
received a Ph.D. in history in 1941. 
The same. year he established a 
Department of the History of 
Science at Wisconsin. Since 1943 
he has worked with the OSRD, pre- 
paring a complete history of radar 
development which will soon be 
published. Last year he returned to 
Cornell as professor of the histcry 
of science, the first man to receive 
the title at this University. 


THE AUTHOR 


of the mathematician lies back of 
the experiments of the physicist or 
the chemist; these men are then 
followed by the engineer, the entre- 
preneur, the contractor, or the pro- 
duction man; and these in turn re- 
quire the services of the banker, 
the lawyer, or the patent attorney; 
perhaps, also, of the economist, the 
psychologist, or the expert on labor 
relations, before a new device can 
be made generally available. It was 
the great achievement of the indus- 
trial revolution of the i8th and 
early 19th centuries to organize 
the production of goods by the fac- 
tory system aided by the financial 
techniques, the new sources of 
power, and the new machines as- 
sociated with it. But, as has often 
been pointed out, the greatest in- 
vention of the late 19th and early 
20th centuries, and which supple- 
mented the earlier developments, 
was the invention of the art of in- 
venting. This has usually meant the 
organization and financial support 
of research, and the founding of in- 





Prof. Guerlac 
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The Engineer 
And The Scientist 


dustrial laboratories. 

Although I do not wish to under- 
estimate the great changes that 
have taken place on this score, | 
prefer to emphasize how much ow 
modern industrial society owes to 
the elaboration of a system more 
all-inclusive for insuring the suc- 
cessful and economical development 
and promotion of the ideas emanat.- 
ing from research. This process has 
entered into the very fabric of our 
industrial organization and _ has 
contributed some of the most fam- 
iliar characteristics of modern in- 
dustrial life. The recent heated dis- 
cussions of patent reform, of the 
necessity for a National Science 
Foundation, to say nothing of the 
debate concerning the role of 
atomic energy in the modern world, 
have shown that these problems 
are inextricably associated with 
basic and sometimes controversial 
questions of the structure of our so- 
ciety. 

Modern Teamplay 

Our age of great specialization 
has so multiplied the steps which 
a discovery must go through before 
it can see the light of day, that the 
process itself is hard to discern and 
difficult to describe. The very com- 
plexity of the process has led the 
general public to over-simplify it. 
We fall back on the device of de- 
scribing it in the terms of a hundred 
or so years ago when the process 
was summed up in the figure of 
the solitary inventor. Either the 
inventive genius combined a num- 
ber of the required talents in him- 
self (as did Fulton, McCormick, 
Eli .Whitney, Edison, and_ others 
who were promoters, entrepreneurs, 
and publicity men all in one) or 
else he joined the swelling ranks 
of those whom society passed by 
and left to die in obscurity, while 
some more favored or fortunate in- 
dividual brought the invention into 
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Illustrations from the first engineering book to come off the printing presses of Europe. This military encyclopedia was written 
in 1460 by Roberto Valturio, and published in 1472 with woodcuts showing various military devices. Left to Right, Transportable 
bridges; Paddle-wheel boats; Block-an-tackle for hoisting cannon. 


being. A few men made effective 
partnerships, like that of James 
Watt and Matthew Boulton, in 
which the talents of one supple- 
mented the defects of the other. 
But the frequent instances of in- 
ventors who died in poverty, or of 
brilliant inventions that failed or 
stagnated for lack of proper de- 
velopment or encouragement, call 
attention to the importance of the 
teamplay which modern society has 
perfected to bring scientific discov- 
eries into use. 


Mutual Criticism 


We are all familiar with the slight 
snobbishness with which the part- 
ners in this enterprise sometimes 
characterize one another. This is 
usually harmless and serves to ac- 
cent the contrasting talents re- 
quired at the various stages. To the 
physicist and chemist the mathe- 
matician seems to live in a myster- 
ious unreal world and to be addict- 
ed to worrying more about rigor 
than utility. To the engineer the 
physicist is an impractical fellow 
who feels all has been accomplished 
when a principle of nature has been 
demonstrated or a haywire model 
has successfully embodied a possible 
application of such a principle. Fur- 
ther, by the harassed business de- 
partments of an industrial concern, 
the technical people are lumped to- 
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gether as impractical idealists to 
whom costs and overhead and vol- 
ume production are frequently less 
important than ingenuity or ex- 
cellence of workmanship. This mu- 
tual criticism sometimes provides 
useful correctives to the extreme at- 
titudes which these caricatures 
typify; sometimes it has _ been 
known to produce serious friction. 

The engineer finds himself at the 
most interesting, perhaps the criti- 
cal, point of transition in, this pro- 
cess of development and applica- 
tion. We know he is supposed to 
embody an idea in a useful device, 
or to modify a discovery in order 
to make it “practical.” What this 
seems to imply is that the engineer 
occupies the strategic point at 
which the human factor becomes in- 
volved in what up to that time may 
have been a purely scientific or a 
purely abstract problem. The en- 
gineer must design something to 
serve human needs (either real or 
fabricated); the device he perfects 
must run, not for a specially quali- 
fied master, but for any intelligent 
operator or even for the average 
consumer without technical skill 
and sometimes without common 
sense. It is the engineer’s job to 
simplify and standardize as much 
as possible, to facilitate manufac- 
ture; to make the device sturdy in 
order to reduce its maintenance and 
enable it to withstand incredible 


punishment. It must be as cheap as 
the required performance will al- 
low; it must be attractive in ex- 
ternal appearance. 


The Middleman 


Thus the design and develop- 
ment problems of an engineer are 
summed up in the necessity of 
adapting an idea or a scientific dis- 
covery to human needs, human 
frailty, and not infrequently to hu- 
man whims and prejudice. In this 
process the engineer must frequent- 
ly mediate between the research 
man (who may protest to see sacri- 
ficed the performance of which his 
specially nursed experimental model 
is often capable) and the produc- 
tion and financial experts (to whom 
the feature of simplicity, cost, vol- 
ume, and so forth are paramount). 
His influence is exerted in both di- 
rections. It is no longer possible 
for him to be described as one who 
passively adapts scientific knowl- 
edge. The engineer has always ex- 
erted, directly and indirectly, an 
effect upon the course of science 
itself. His influence is almost cer- 
tainly bound to increase as time 
goes on. He is affected more swiftly 
than he once was by the develop- 
ments in the scientific laboratory. 
The lag between research and de- 
velopment is being sharply reduced. 

From both sides the gap that has 

(Continued on page 32) 
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“Bearings, 050; range, 2000 yards 
—fire salvo!” Seconds later, out of 
the black of night, shells guided 
by the omnipotent eye of radar 
would strike the heart of the en- 
emy fleet .. . . Five thousand feet 
above a blanket of clouds which 
cover the city, the radar operator 
of the Flying Fortress pressed a but- 
ton and tons of bombs dropped 
straight onto targets never seen by 4 
eye. This was America’s greatest 
weapon in use: Radio Detection and 
Ranging. 

Why did the enemy never equal 
the long range and deadly accuracy 
of our radar? The principles had 
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long been known, and radio detec- b | 
. . aC 
tion devices were common knowl- a 
ne We 
edge among scientists. 
to 


The great secret was the magne- 
tron—“Maggie.” The British in- de 
troduced the resonant cavity type 
magnetron, and the development 





and production of Maggie reached for 

great proportions in America. og 

Radar uses microwaves of a very * 

Above: The inside works of a 3 cm. magnetron. short wavelength, from 70 cm. down shc 

Cathode heater connection comes up from bottom, to 1 cm., because they travel in a 

output is taken from wave guide at top. straight line, as does light. Until ” 
Maggie was introduced, it was al- a 

most impossible to produce any ” 

large amount of microwave power. " 

However, Maggie, essentially a ig 

Below: A 3 cm. magnetron mounted between pole series of resonating cavities (a met- - 

faces of a strong magnet, from which the tube gets allic cavity which acts the same as nec 

its name. z ean : 
a coil-condenser tank circuit) in P 

which the electrons are whipped a 

about with the aid of high volt- ‘ 

age pulses and a strong magnetic «a 


field, was able to induce large 
amounts of ultra-high frequency 
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Right: Cutaway view 
of 10 cm. Maggie, capable 
of 240 kilowatts peak out- 
put. Cavities are clearly 
visible. Cathode connec- 
tors are enclosed in the 
glass insulator to left, 
coaxial output on top. 















)| EARS OF RADAR 


All cuts courtesy Westinghouse 






































power in a length of wire project- 





ards : 
al ing into the varying field. 
( - _ sh . 
; [t is no unusual feat for a Maggie 
ided . 
edas to put out 700,000 watts of radio- 
aU 3 ° 
me frequency power varying at a rate 
hoot of 10,000,000,000 cycles per second. 
i AA : 
A ds A man-killing voltage of 12,000 
wae volts is applied to Maggie, who is | 
( - . | 
liad small enough to be carried with | 
yped ease in your coat pocket. Maggie 
e ’ 
he packs a mean wallop, and used in | 
: a radar transmitter will throw her | 
test 
ball voice from here to New York. | 
And so we have Maggie shout- . 
qual ing at a target. Her voice, the ra- 
‘ucts dio-frequency pulse of power, is | 
all reflected from the target and comes | 
aa back to the source, like any other ee ) : XS | 
aii echo. In order to hear the micro- “ a ene | 
wave echo, it must be converted We o. ae | 
to a frequency at which it can be ‘ : 
one- . y ree Above: A 1 cm. klystron designed as local oscil- 
a detected, amplifie , timed, and pre- lator for radar. Knob at top adjusts tuning cavity, 
sented visually. springs and screws shown are part of temperature 
“ype at . ° 
he [The tube most commonly used compensating device. 


hed for this purpose is a very low power 
microwave generator known as the 
klystron. Klystron, in Greek, means 


| 
| 
very ; | 
thes the breaking of waves upon the | 
ae shore, which is an action analogous | 
Intil to the behavior of the electrons 
a in this tube. The klystron depends | 
ual on a resonating cavity to deter- 
is mine frequency of oscillation. The | 
" ‘ klystron cavity is easily tuned and 
- is thereby ideally suited for use in 
i receivers. f ; Below: A 3 cm. klystron in two views, shown 
e as Tod hos h : right side up as used in operation. The square head 
yin weeny | ot of t ese tubes are screw controls the separation of the bowed struts 
cial finding wide utility in every field which in turn control the gap spacing of the cavity. 
fi from the investigation of the aautete Tube extending through base is coaxial output. 
: of matter to makin - eat <i .s 
eal ing better elec sity Fo inn ae, 


tronic egg-cookers. — 














Left: A 10-cm magne- 
tron with a peak power 
output of 700-kw. The 
cavities are formed by 
brazing vanes into a cylin_ 
drical shell. 
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INDUSTRIAL 
ACCIDENT PREVENTION 


ACCIDENT PREVENTION PAYS DIVIDENDS ... HERE IS A REVIEW OF THE 
HISTORY AND DEVELOPMENT OF THIS IMPORTANT PHASE OF INDUSTRY 









Gerard Swope Fellow 


Industrial accident prevention has 
received scientific study only since 
the turn of the century. Before the 
Industrial Revolution, most of the 
workers in this country were self- 
employed or employed by small 
businesses using mostly hand tools. 
Under these conditions, accidents 
and injuries were infrequent and 
‘were the responsibility of the in- 
jured person. As industry became 
more mechanized and hired larger 
numbers of people, however, the 
conditions in the factories became 
so poor that injuries were very pre- 
valent. The employer admitted no 
responsibility for these accidents 
and the workers were forced to pay 
the costs out of their own pockets. 
Gradually social and moral pressure 
forced the states to pass workmen’s 
compensation laws which have 
made the employer responsible for 
the damages due to accidents occur- 
ring in industry. As these laws be- 
came stronger, employers began to 
realize that it might be cheaper for 
them to try to prevent accidents 
than to pay the bill after the acci- 
dent had occurred. 


By LAVERNE R. ANDERSON, EE °47 








THE AUTHOR 


Laverne R. Anderson re- 
ceived his B.E.E. degree this 
February and is now doing 
graduate work here at Cornell. 
For his biography, see “Prom- 
inent Engineers,” Vol. 12, No. 
4, of the CoRNELL ENGINEER. 














In more recent years this reason- 
ing has been further strengthened 
by the knowledge that the major 
costs of accidents are not the costs 
of compensation insurance prem- 
iums, but are the hidden costs. The 
following estimate for 1940, illus- 
trates the huge amount of the in- 
cidental costs of accidents to the 
U. S. employer. 


*Wage loss (worker) cease $490 
Cost of insurance 
Medical expense eecsscesesenesneeen 

Other employer’s COStS .ersssn 2,000 

Although these incidental costs 
may seem too high, it is generally 
accepted that a conservative ratio 
between the hidden and direct costs 
of an accident would be about four 
to one. These hidden costs include 
the costs of ruined equipment, time 
loss of employees other than those 
injured, lowering of factory effici- 
encies, and other less important fac- 
tors. With these figures in mind, it 
becomes evident that management 
can afford to spend a great amount 
of money on accident prevention 
since returns are forthcoming, 





Scientific Prevention 


Once management was convinced 
of the dollars and cents value of ef- 
ficient accident prevention, it be- 
came necessary to place the study 
on a scientific basis so that the 
methods could be somewhat stand- 
ardized. To do this it is necessary 
to accept some definitions and 
fundamental ideas that are now in 
*U.S. Bureau of Labor Statistics. 











general usage: 

First, the word accident can be 
defined as “any happening that dis- 
rupts or delays the planned course 
of events.” This is somewhat dif- 
ferent from the usual meaning as- 
sociated only with accidents which 
produce injuries. In actual prac- 
tice many thousands of accidents 
may occur before anyone is in- 
jured. Second, the cause of the acci- 
dent shall be defined as the “thing 
or action that shall be corrected to 
prevent the recurrence of an acci- 
dent.” Third, there are five basic 
factors in an accident sequence: (1) 
social environment (2) a fault of 
some person (3) unsafe act of a per- 
son and/or a mechanical or physi- 
cal hazard (4) accident and (5) 
injury. Heinrich has likened these 
to dominoes stacked in a line. When 
the first dominoe is tumbled, it will 
hit the next one and so on down the 
line until the last dominoe, injury, 
is tumbled. If, however, we can re- 


Figure 1 
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move the central factor, the unsafe 
act or physical hazard, the chain 
of events is destroyed and the acci- 
dents and injuries will be fore- 
stalled. The major problem of the 
accident prevention campaign, 
therefore, is to detect and eliminate 
this central factor in the accident 
sequence. 

The Safety Committee 

An important force in the elimin- 
ation of accidents in any business 
should be an organization that can 
efficiently direct all safety opera- 
tions, Such an organization as de- 
picted in Figure 1 might be suitable 
for a small plant. The membership 
of the safety committee would con- 
sist of the safety manager, the fore- 
men, the office manager, the sales 
manager and the superintendent. In 
many cases workmen have been in- 
cluded in this committee with ex- 
cellent results. The main function 
of this committee is to discuss ma- 
jor accident producing conditions 
and to take remedial action. 

The safety manager might serve 
as the secretary of this committee 
and attend to the paper work. He 
should make periodic checks of all 
grounds and buildings and make re- 
ports on their condition to the com- 
mittee. It has been found that gen- 
eral safety conditions can be ap- 
praised by observing the housekeep- 
ing, safety equipment, maintenance, 
and provisions for worker comfort. 
Although the safety manager can 
make some sort of estimate of the 
general safety conditions by such a 
survey, the safety committee must 
depend on the actual accident re- 
ports for finding most of the causes 
of accidents. 

The essentials of a goed accident 
report are given in the Heinrich 
Cause Code as (1) the “agency” 
or the object most closely connected 
with the accident; (2) the part of 
the agency; (3) the unsafe mechan- 
ical or physical condition; (4) the 
type of accident; (5) the unsafe 
act; and (6) the unsafe personal 
factor. 

This is illustrated by the follow- 
ing example of an accident report: 

1. Agency—punchpress, 

Part of agency—die. 

. Unsafe mechanical or physi- 
cal condition—no guard. 
Accident type—caught in, on 
or between. 
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Example 4a 


JOB BREAK-DOWN SHEET FOR TRAINING MAN ON NEW JOB 
PART: Slide Base 235310 OPERATION: Rough cut for Milling Dovetail 











IMPORTANT STEPS IN THE OPERATION 

Step: A logical segment of the 
operation when something hap— 
pens to ADVANCE the work 


KEY POINTS 
Rg Rosa Anything in a step 


Wake or break the job. 
Injure the worker. 
M _ bsg work easier to do, 
"knack," "trick," 
special Pr a bit of spe= 
al informat on. 





1. Run up table by hand 


Slow when nearing cutters 





Feed 1 inch by hand 





Stop machine and run back 
table 


Never run table back while 
cutters are in use 





Check cut 


Location and finish 





Set feed 





Start machine 





Finish cut 














Figure 2 


5. Unsafe act—removal of guard. 
6. Unsafe personal factor—wil- 
ful disregard of instructions. 


With a complete report on hand, 


it is possible to classify the acci- 
dents; and, if a major trend is in- 
dicated, the committee can act. If 
the case seems isolated the safety 
manager or the foreman will handle 
the case himself. 
New Construction 

The methods of eliminating acci- 
dents, once causes are discovered, 
are many and varied. If new con- 
struction is planned, the committee 
should play an active part in seeing 
that every part of the plant is laid 
out with safety principles in mind. 
It has been found that a major fault 
with many plants is that there is 
inadequate storage space and not 
enough room in the aisles for mater- 
ial to be moved safely. A defect of 
this sort is most easily circumvent- 
ed in the new construction if ade- 
quate attention is given at the 


time of drawing the prints for the 
plant. 

If the basic cause is a mechanical 
or material fault such as defective 
machinery, improper planning, or 
poor working conditions, the com- 
mittee must impress the manage- 
ment that steps should be taken to 
alleviate these conditions. All ma- 
chinery with moving parts should 
be guarded as completely as possi- 
ble. With all the different types of 
guards, we must be content to say 
that there are few cases where the 
guard can be made foolproof. A 
worker can, if he so desires, render 
unworkable almost any guard ever 
made. 

A vivid example is provided by 
the case of the punch press opera- 
tor in a light metals plant, His press 
was provided with a “point of op- 
eration” guard, a non-repeat device 
on the foot pedal, and he was given 
a tool whereby he could remove any 

(Continued on page 26) 
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News of the College 





DuPont Fellowships 

The DuPont Company an- 
nounced on January 29 that it is 
awarding seventy-five post-gradu- 
ate and post-doctoral fellowships 
to forty-six universities for the 
1947-48 academic year. Of these, 
four were awarded to Cornell Uni- 
versity: one post-graduate fellow- 
ship in chemical engineering, one 
post-graduate fellowship in mech- 
anical engineering, and one post- 
graduate fellowship and one post- 
doctoral fellowship in chemistry. 

Each post-graduate fellowship 
provides $1,200 for a single person 
or $1800 for a married person, to- 
gether with a grant of $1,000 to the 
university. Each post-doctoral fel- 
lowship carries an award of $3,000 
with a grant of $1,500 to the uni- 
versity. 

The selection of nominees for the 
awards and choice of problems on 
which they are to work is left to 
the universities. The individual is 
under no obligation with respect 
to employment after he completes 
his work under the fellowship. 


Tau Beta Pi Fellowships 
Tau Beta Pi’s 14th Fellowship 


Program is under way. Completed 


applications were submitted by 
February 15 and the six winners 
will be announced by the Fellow- 
ship Board about April, 1947. 
Stipends for these fellowships—for 
which all members of Tau Beta 
Pi, national engineering honor so- 
ciety, are eligible—have been in- 
creased from the pre-war $650 to 
$1,000 for a year’s graduate study 
in engineering at the university of 
the fellow’s choice. 

The amount of the stipend was 
based upon a complete study of 
the average cost of a year’s study 
at leading universities throughout 
the country. It has been customary 
for the’ institution of the fellow’s 
choice to remit tuition and fees, 
and several colleges have indicated 
that they will continue that prac- 
tice next year. 
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In determining to whom fellow- 
ships will go, the Board will be gov- 
erned by the practical consideration 
that they be allotted to students 
who could not pursue advanced 
work without financial assistance. 
Beyond that, preference will be 
given to those who show unusual 
promise of substantial achievement, 
particularly those who have some 
definite plan or purpose in view. 
Applications were welcomed this 
year from Tau Beta Pi members 
who have already graduated; ex- 
servicemen were thus granted full 
consideration along with members 
of the class of 1947. 

The Program is being conducted 
this year by Director of Fellow- 
ships Philip A. Singleton, Assistant 
to the President of Monsanto 
Chemical Company. The Board in- 
cludes Mr. Singleton; William C. 
White, Director of Day Colleges, 
Northeastern University; Roland 
A. Kampmeier, Tau Beta Pi Fel- 
low No. 21, chief of the Power Eco- 
nomics Division, Tenessee Valley 
Authority; and Joseph C. Wagner, 
personnel supervisor, Texas Oil 
Company. 

A total of eighty-two Tau Beta 
Pi fellows have taken graduate 
work since inauguration of the Pro- 
gram in the 1929-30 school year. 


Honored By Rensselaer 

Dr. Arthur S. Adams, provost of 
Cornell University, was honored by 
Rensselaer Polytechnic Institute 
on February 1 with the honorary 
degree Doctor of Engineering. 

Dr. Adams was the principal 
speaker at the RPI commencement 
exercises at 11:00 a.m. when bache- 
lor degrees were awarded to 167 
seniors, and advanced degrees to 
15 graduate students . 

The honorary degree was pre- 
sented to the Cornell provost “in 
recognition of his particular contri- 
bution to the Navy training pro- 
gram.” Dr. Adams was officer-in- 
charge of the administrative sec- 
tion of the training division, Bur- 
eau of Naval Personnel, in Wash- 


ington during the war, responsible 
for some 1500 naval training 
schools throughout the country, of 
which the school at Rensselaer was 
one. 

In his commencement address, 
Dr. Adams spoke on the premise 
that “the graduation ceremony pro- 
vides an excellent opportunity to 
review in bold outline the signifi- 
cant features of the graduate’s edu- 
cational experience up to this point 
and to identify those that seem 
most significant for his further con- 
sideration as he continues the pro- 
foundly complex processes of living 
a iife.”, 


AFA Meeting 

Professor J. O. Jeffrey of Cor- 
nell gave the last in a series of 
talks on “Metallurgy” at the Feb- 
ruary 14th meeting of the Central 
New York Chapter of the Ameri- 
can Foundrymen’s Association, in 
Syracuse. 

Jeffrey’s talk was followed by 
three separate round table discus- 
sion groups. The Malleable Section 
was under the direction of Jack 
Sibbison. of the Malleable Society. 
G. M. Thrasher, of R. Lavin & 
Sons, Elmira, led the Non-Ferrous 
group and J. F. Dobbs, superin- 
tendent of the metallurgical and 
physical laboratory of the New 
York Air Brake, headed the Grey 


Iron Section. 


Club Forum 


Harry J. Loberg, professor of 
administrative engineering, Cornell 
University, participated in a forum 
in February titled “Educating the 
College Professor,” held at the En- 
gineer’s Club in Philadelphia and 
sponsored by that organization. 

Loberg spoke as a representative 
from the field of mechanical en- 
gineering in the rebuttal to briefs 
given by practicing engineers ex- 
pressing their views on_ present 
methods in education. 

(Continued on page 50) 
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PROFILES 


OF OUTSTANDING ALUMNI 


John Lyon Collyer, M.E. ‘17 


John Lyon Collyer, M.E. ‘17 


John Lyon Collyer entered Cor- 
nell University directly from the 
Cascadilla School of Ithaca in 1913. 
After completing the regular four 
year course he received the degree 
M.E. 

During his stay at Cornell, Mr. 
Collyer was especially active in 
many extracurricular activities, but 
definitely left his mark by leading 
the Cornell Crew that toppled 
Univ. of California oarsmen in the 
Poughkeepsie Regatta. Mr. Collyer 
stroked both the freshman and var- 
sity crews. In his junior year he 
was elected Captain and during his 
senior year actually coached the 
crew during the illness of “Pop” 
Courtney. Besides Crew, Mr. Coll- 
yer was also a member of Chi Phi 
fraternity, president of the Student 
Council, and a member of Quill and 
Dagger as well as Aleph Semach. 

After graduating, Mr. Collyer 
joined the staff of the Bethlehem 
Shipbuilding Corp. where he served 
until 1923. At this time he was 
elected Vice-president of the Buf- 
falo branch of the Dunlop Tire and 
Rubber Company. He went to Eng- 
land in 1930 as works director where 
he advanced to controller of manu- 
facture in 1932. (We might add that 
Mr, Collyer stil] maintained his 
prowess at the oars by rowing a one 
man shell over the many waters of 
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England.) Then in 1936 he became 
managing director and maintained 
this position until he joined the 
B. F. Goodrich Co. in 1939 as presi- 
dent. At this time Mr. Collyer was 
elected to the Rubber Manufac- 
turers’ Association in recognition of 
his knowledge of the rubber indus- 
try and its world wide ramifications. 

Mr. Collyer was especially active 
in the development of the American 
synthetic rubber industry, realizing 
the need of America for another 
source of supply even before Pearl 
Harbor. He also served as special 
advisor to the State Department on 
world rubber problems during the 
war, 

Last December Mr. Collyer re- 
ceived the “Medal for Merit” which 
is the highest award presented to a 
civilian by our government. He was 
the only man from the rubber in- 
dustry to receive this award in 
recognition of his war-time contri- 
bution. 

As a true and loyal Cornellian 
Mr. Collyer has served as director 
of the Cornell Alumni Corporation 
and the Athletic Survey Commit- 
tee. He also represented Cornell as 
steward of the Intercollegiate Row- 
ing Assoc., and has served as a 
Trustee of the university since his 
election in 1940. 


Burdette Northrop, M.E. ‘19 

Professor Burdette K. Northrop, 
M.E. 719, entered Cornell Univer- 
sity as a sophomore from Stetson 
University in the fall of 1916, It is 
really rather odd that he entered 
Cornell, since he had come north 
from Florida with full intentions of 
studying either at Syracuse or Car- 
negie Tech. However, in passing 
through Ithaca with his parents to 
visit his birthplace at West Danby, 
he toured Cornell and has been as- 
sociated with the University ever 
since. 

Professor Northrop was an ardent 
student of both physics and electri- 
cal theory, and during his junior 
and senior years he was an instruc- 
tor in these departments. Besides his 
work in instructing, Professor 


Northrop also found time to follow 
eagerly each development of the lat- 
est and greatest invention, the 
radio. He manuactured countless 
radio tubes, with the aid of home- 
made diffusion pumps in the base- 
ment of Franklin Hall, for the num- 
erous improving circuits and sets 
which were rapidly being developed. 
He also assisted with an amateur 
radio station which was maintained 
here at Cornell during that time. 


Besides that, Professor Northrop, 
being the oldest, had to maintain a 
watchful eye on his four brothers 
who had followed him and were all 
registered with him in Cornell at 
that time. It is also interesting to 
note that, as he, each of them be- 
came associated with various elec- 
trical engineering or physics depart- 
ments throughout the country. 

Then in 1923 Professor Northrop 
joined the staff at Colgate Univer- 
sity and instructed there until he 
returned to Cornell in 1929. 

For many years he and one of his 
brothers, who was now also associ- 
ated with the College of Electrical 
Engineering maintained a joint of- 
fice in Franklin Hall where mistak- 
en identity was quite common. 

Professor Northrop organized the 
popular electronics course and now 
serves as a class advisor, During 
the war he instructed extra radio 
courses. 

Perhaps this brief profile will help 
you to understand why Professor 
Northrop is one of the most popular 
faculty members on the Hill. 


Prof. Northrop 




















Bob 


Robert C. Beach, ME 

Pick up the 1945-46 edition of 
the college students “Who’s Who,” 
and turn the pages until you come 
to the “B’s”: look down the list 
and you will come upon the name 
Beach, Robert C. His remarkable 
record speaks for him there. Now 
let us give a little personal history 


of Bob Beach. 


Bob was born on Hallowe’en of 
1922 in a small central New York 
town, Camillus, located about twen- 
ty minutes west of Syracuse. He at- 
tended Solvay High School and was 
active in athletics there, Golf was 
his greatest claim to fame and found 
him captain of the team in his sen- 
ior year. Bob still strokes a mean 
ball and his drives really sizzle off 
the tees. He also took part in other 
activities in high school being a 
member of the Dramatic Club, Hi- 
Y and like every other red-blooded 
American boy, he was a member 
of the local Boy Scout Troop. 


Upon graduation from high school 
in 1940, Bob momentarily put aside 
education and took a job in the in- 
terim. In February of 1942, Bob 
entered the Syracuse University ex- 
tension school to study electronics. 
During this time, he picked up a 
hobby that few, shall we say, en- 
joy, that of motorcycling. Bob be- 
came very adept at handling his 
two-wheeled menace and also had 
an introduction into the function- 
ing of the LAW. His work at the 
extension school was interrupted 
in November of ’42 when he en- 
listed in the Navy. In April of 1943, 











PROMINENT 





he was graduated from the Naval 
Aerological school, Naval Air Sta- 
tion, Lakehurst, New Jersey, and 
was assigned to duty with the Navy 
Weather Central Commander South 
Pacific on that “lovely resort” island 
of New Caledonia. He received a 
superior efficiency rating and was 
recommended by his Commanding 
Officer for enrollment in the Naval 
College Training Program. 

San Francisco, a brief stop at 
home, and on to Asbury Park, New 
Jersey for assignment to a college. 
Bob’s choice of schools had been 
Cornell first and Hobart second, 
the latter of which he got. 

During his first term at Hobart 
Bob pledged Theta Delta Chi and 
participated in basketball. In his 
second term he was recommended 
for a regimental position which he 
received. At the end of the second 
term, the name Beach had a fami- 
liar ring about campus, and it was 
no surprise to all when he was nom- 
inated to the Student Board of Con- 
trol, elected recording secretary of 
Theta Delta Chi and appointed 

(Continued on page 46) 


Ed Lightfoot, ChemE 


Ed hails originally from Wiscon- 
sin where he was brought up and 
received his secondary education. 
Becoming interested in chemical en- 
gineering, he was awarded a Mc- 
Mullen Regional Scholarship and 
entered the chemical engineering 
school here at Cornell in the sum- 
mer of 1943. Of his early days as a 
chemical engineer not much need 
be said save that he showed prom- 
ise of being a good engineer right 
from the start. However there is 
one incident which he will prob- 
ably never forget nor will any of the 
fellows who knew him then: It was 
the usual dull afternoon in quant 
lab one day when Ed’s voice broke 
the silence, announcing, as he held 
a 6” glass cover-glass high in the 
air; “Look fellows, it’s plastic.” 
With this he sailed the cover glass 
across the lab where it came in con- 





tact with the wall and shattered in- 
to minutely fine bits of glass, His 
face has never been so red. 

Shortly thereafter his family 
moved to Lakeland, Florida, where 
they now own a citrus grove. T)ris 
move led Ed to become interested 
in fruits and their chemistry. 

Besides having been on_ the 
Dean’s list a number of times and 
being a member of A.I.Ch.E., Ed 
has spent the past two years squeez_ 
ing a job as instructor of Mechani- 
cal Drawing into his tight and none 
too easy schedule. Just recently he 
was elected to the office of presi- 
dent (M.A.) of Alpha Chi Sigma 
fraternity, 

In his spare time, if there is any, 
between his research and design 
work for Chem.E., his instructor- 
ship, and his job as M.A. of Alpha 
Chi Sigma, Ed enjoys playing 
around with a camera and is now 
undertaking to develop his own 
Ansco color films. 

Ed will graduate this June and 
plans to return to Cornell this fall 
to get his Ph.D. in chemical engi- 
neering with an eye still turned to- 
ward the chemistry and engineering 
of fruit preservatives. When he fin- 
ally leaves Cornell it is a certainty 
that one of the finest, most likeable 
fellows will not stop short of com- 
plete success in whatever field he 
chooses. 


Ed 
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Jeanne Mount, CE 

If you should come upon a pretty, 
dark-haired girl wandering around 
the halls of Lincoln, don’t assume 
that she is sight-seeing or lost, for 
Lincoln has been Jeanne’s home 
base since she entered Cornell in 
Civil Engineering four years ago. 

Although born in Watertown, 
New York, twenty-one years ago, 
she has called Auburn her home 
town for most of her life. Jeanne at- 
tributes her early interest in Civil 
Engineering to the fact that her 
father, a claim investigator for the 
state, used to drag her along to in- 
spect ditches, canal locks, new con- 
struction, and other fascinating pro- 
jects; and to her contact with the 
state engineers who had their offices 
next door to that of her father. 

In high school Jeanne was very 
interested in dramatics and did a 
lot of acting as well as serving as 
stage manager. She graduated from 
high school in 1943 as salutatorian 
of her class. 

She came to Cornell with the New 
York State Cornell and Auburn 
College Club Scholarships. Her first 
year at Cornell, she was elected to 
the Civil Engineering Honor Com- 
mittee, and since then has become 
a member of ASCE and helped to 
organize Pi Omicron, the women’s 
honorary engineering fraternity. 
This year she is the chairman of the 
membership committee of-the Inde- 
pendents’ Council and recently re- 
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ceived the highest number of votes 
in the IC elections; associate mem- 
ber of WVBR on the publicity com- 
mittee; and a Circle delegate to the 
WSGA House of Representatives. 
She is also guilty of Bridgeomania, 
and may be seen frequently at the 
Straight during and between classes 
with other bridge fiends. 

Among Jeanne’s hobbies besides 
bridge are fencing (Jeanne attri- 
butes her success in this score to 
being left-handed) and horseback 
riding. When asked if she collected 
anything, she replied, “I collect peo- 
ple because you don’t have to dust 
them or give them house room.” 
Seriously though, Jeanne probably 
has a speaking acquaintance with as 
many people as anyone else on cam- 
pus. 

When Jeanne graduates this June 
she plans to do structural or soils 
work, preferably in Alaska, What 
a woman! 


Charles H. Stanford, EE 


Chuck Stanford is one of those 
New Englanders who think they 
speak the true English language 
and still can’t be convinced that 
there is no “r” on the end of idea. 
That is only logical, however, be- 
cause he was borne in Keene, New 
Hampshire and has spent most of 
his life in that state of old Dan’l 
Webster. 

Chuck attended the massive high 
school in Troy, New Hampshire, 
with a total enrollment of 54 in- 
cluding the faculty and janitor. 
His graduating class numbered 10 
but Chuck keeps a discreet silence 
about his standing in the class. 
During his summer vacations he 
served as a foot patrolman for the 
state of New Hampshire Forest 
Service. Apparently his services 
were appreciated, because after 
graduation he was employed as 
Forest Fire Watchman on Mount 
Monadnock. 

Along with these outdoor tradi- 
tions, Chuck has cultivated a taste 
for opera and symphony, and his 
Saturday and Sunday afternoons 
aré usually spent glued to the 











Chuck 


super-het. That is, of course, when 
there is no Delta Club meeting on 
Saturday afternoon. Along with a 
love for poetry, especially Benet, 
he has acquired skill in poker and 
a phenomenal capacity for that 
amber liquid smacking of hops. 
These important qualifications 
along with that Finnish caution 
have caused Chuck to be elected as 
official “Keeper of the Beer 
Money” for the Delta Club. 

Anyhow to get back to the story, 
Chuck entered the University of 
New Hampshire and after a year 
of Engineering there enlisted in the 
Marine Corps. He was assigned to 
the V-12 corps here at Cornell and 
enrolled in the School of Electrical 
Engineering. After about five terms 
of that, he was transferred to Paris 
Island. From there he was trans- 
ferred to Camp Lejeune and re- 
ceived a commission the day he 
was released from service in the 
fall of 1945. He worked in a ma- 
chine shop in Keene until the 
spring term of 1946. Right now 
Chuck is slated for graduation in 
June with a degree of Bachelor of 
Electrical Engineering in the Com- 
munication Option. Along with his 
other work, Chuck is now Chair- 
man of the AIEE (student branch) 
and is trying to whip up a pro- 
gram for this term. This term, for 
the first time, he was allowed an 
elective, so he immediately enrolled 
in a course in New York State folk- 
lore. “What a change,” Chuck 
crows, “230 coeds and only 20 
guys.” “We even sing folk ballads 
in that class, 249 voices in unison 
and Stanford’s.” 
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Recent Developments 
In Engineering 


Techni-Briets 


Navigation 

The astrocompass appears to of- 
fer great possibilities for the deter- 
mination of direction in polar re- 
gions according to Gordon A. At- 
water, chairman and curator of the 
Hayden Planetarium in New York. 
The astrocompass uses the sun and 
stars as reference points and from 
them determines directions on the 
earth. To date the arctic and ant- 
arctic regions have not been ac- 
curately mapped (as Admiral Byrd 
found out), and this new instru- 
ment should prove more accurate 
than the magnetic and gyro com- 
passes. The exact behavior of radar 
and loran in the polar regions may 
soon be determined. 


Aircraft Safety 

General Electric has developed 
an automatic flight recorder which 
will be used in the study of air- 
craft accidents. The recorder will 
not only furnish data which may 
later determine the cause of an 
accident, but will also detect dan- 
gerous airplane or pilot tendencies 
before they lead to accidents. 


Weather In General 

Dr. V. K. Zworykin, RCA Scien- 
tist, reveals that hurricanes may 
be stopped, fog dispelled, and rain 
precipitated as results of calcula- 
tions to be made possible with an 
electrical instrument now in early 
stages of development. The new 
mstrument will indicate not only 
weather conditions for the future, 
but will also indicate the causes 
and origins of the weather and will 
point out where man-controlled 
energy may best be applied to con- 
trol the weather in the most eco- 
nomical way. It may not be too far 
off before man can either dissipate 
hurricanes at their source, or de- 
flect them in such a way that they 
wear themselves out with a mini- 
mum of damage to society. 


Russia: 
The Soviet 


20 


bought $125,000 


worth of technical books from all 
American publishers last year. 

The first of three 90,000 kva gen- 
erators, installed in the famed 
Dnieper Dam in South Ukraine has 
been run successfully at full speed. 
This is the first power operation of 
the dam since the Red Army dyna- 
mited the original generators to 
deny their use to the Nazis in 1941. 


Electricity and Electronics 


A 500-kv power transmission test 
line has been planned to be built in 
Ohio. Investigations will be cen- 
tered around corona loss, radio in- 
terference, and insulation coordina- 
tion at high voltages. Many com- 
panies are participating in the ex- 
periment. 

Petroleum Scientists of the Stand_ 
ard Oil Company (Bahamas) are 
using modern methods, including 
radar, in a search for possible oil 
reserves under the ocean. Use of 
radar permits the geophyscists to 
plot the site of all tests with im- 
proved accuracy. Radar targets 50 
feet high are set up at strategic 
points in the exploration areas, en- 
abling the navigator aboard the 
equipment boat to pick them up on 
his radar screen. 


Invisible Light 


Infra-red photographs are now 
taking their place beside the X-ray 
to detect forgeries or prove the au- 
thenticity of paintings of the old 
masters. Murray Pease, associate 
currator of the Metropolitan Mus- 
eum of Art said that the infra-red 
rays pass through the outer layers 
of paint making it possible to inves- 
tigate the layers of a painting below 
the surface. These lower layers are 
usually the most characteristic of 
the old masters. 


Magnetic Mapping 

Dr. Louis B. Slichter, professor 
of geophysics at the University of 
Wisconsin, says that of all the de- 
velopments in wartime research, ‘the 


flying magnetometer is the most 
useful in mining prospecting. “Mag- 
netic mapping from airplanes can 
serve to distinguish areas having no 
prospects for ore, and to reveal 
geological conditions which are 
known to be favorable.” 

It is hoped that the airplane and 
the magnetometer will be able to 
give us a complete map of the ter- 
restrial magnetic field from pole to 
pole. A satisfactory explanation of 
the causes of the earth’s magnetic 
field may also result. ‘ 


Synthetics and Plastics 


Women’s stockings made of syn- 
thetic yarns will eventually be var- 
ied to meet almost any demand in 
styles and sectional fads according 
to DuPont. This is no yarn. 

Standard Oil Company (New 
Jersey) reports that new products 
resulting from research and de- 
velopment in the petroleum indus- 
try are: synthetic soaps of superior 
quality; a type of resin that can be 
made into thin sheets and wrapped 
around perishable food products; 
cheaper but highly effective fungi- 
cides and insecticides; a synthetic 
gasoline from natural gas that al- 
ready appears to be competitive 


with gasoline produced from pe- 


troleum. 

Stokes and Smith Company, 
Philadelphia, have developed a ma- 
chine that can pack 40 or more fro- 
zen food transparent bags in a min- 
ute, 


Miscellany: 


The Mexicans are saving time 
and money by pouring concrete 
slabs from the top floor to the bot- 

(Continued on page 48) 





Sparks of Welding Progress 


A General Electric worker. butt-ilash 
welding a rotor ring for a huge ¢gen- 
erator. 

—Courtesy G.B. 
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@Out of Phase 


By HERBERT F. SPIRER, EP ’51 


One chilly night last week, while 
I was peacefully reading the second 
volume of War and Peace at Jim’s, 
a kindly old drunk beckoned to me 
from his hideout under the table. 
He claimed that he had a hot tip, 
so I brushed aside my _posset 
(Shakespearian Mickey Finn), and 
propped the old reprobate against 
the juke box. Two Ithaca College 
flappers dropped nickels into his 
mouth and he began to talk. 

It seems that the old duffer had 
been sniping butts in Olin and over- 
heard this story in the drawing 
room. A certain Miss L - - wanted 
to take ChemE at Cornell but was 
forced to go into the Arts School 
as a Chem major, because the pow- 
ers that be decided they had a suf- 
ficiency of female pharmacists. 

Not the type to sit back and 
brood, she went out and found a 
ChemE who agreed to switch 
courses with her. Headquarters ap- 
proved of the arrangement and soon 
after Miss L - - reported to Dusty 
for the Inquisition. Dusty pored 
over her record, shook his head with 
approval and queried, 

“Do you drink beer?” 

“Why, no.”, replied the bewild- 
ered little gal. 

“Well, all the ChemE’s have to 


participate in the weekly beer par- 
ties; so you better learn to drink 
beer and get plenty of practice!” 

His story told, the old boy re- 
turned to the floor, and I spent the 
rest of the evening hunting for a 
female pharmacist taking “Father” 
Rhodes’ advice . . . She must have 
been practicing at the Dutch that 
night. 


| once had a classmate named 
Jessar, 
Whose knowledge grew lesser and 
lesser 
It at last grew so small 
He knew nothing at all, 
And now he is an Arts School pro- 
fessor. 
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How do you rate around Sibley? 
Are you hep to the integral? See 
where you fit into modern engineer- 
ing society: 

1). A device for making your 
answer agree with the answer in the 
back of the book is, (a) Zinck’s 
lower deck, (b) Benzedrine, (c) 
Sc, the Sibley Constant. 

2). This is easy: the ratio of 
prelims failed to prelims taken may 
become higher because of: (a) bad 
eyesight, (b) overabundance of 
proctors, (c) illegible crib notes. 

3). The ambient temperature of 
Rockefeller A when you are fifteen 
minutes late for Prof. Grantham’s 
Lecture is: (a) colder than a witch’s 
icebox, (b) room temperature, (c) 
above recrystallization temperature. 

4). The number of female en- 
gineers at Cornell is; (a) not 
enough, (b) 29, (c) too many. 

The answers are given below. 
Check your answers against the 
correct answers; give yourself six 
points for each correct answer. Sub- 
tract the mark you got on your 
last Materials Prelim. Multiply by 
the number of eight o’clocks you 
have this term. Put the result in 
the bathtub, add sugar, allow the 
mash to ferment and distill when 
ripe. Add hydrogen for flavor. 


* * * 


Answers: 

1). (c), also equal to Ff, the 
finagle factor, accurate to 85 signi- 
ficant figures. 

2). (a), (b), and (c). “Ask the 
man who flunks one.” 

3). (a) or (b), depending on 
the individual. Save wear and tear 
on the nerves by arriving early or 
not at all. 

4.) (b). First it was the cigar- 
ette, then the vote, and now En- 
gineering. What next, little woman? 

* * * 


The Rod and Snowshoe 

The monthly meeting of the Rod 
and Snowshoe Traversing Society 
was held last weekend in the Snake 
Room of the Seneca Hotel. Mem- 


orial services were held for George 
Barbleman Splotzkipedus III, a 
former legacy in the CE school. Mr. 
S. was lost during the spring thaw 
while out on a field problem. He 
accidentally stepped into a mud 
puddle behind White and disap- 
peared from sight in twenty seconds. 

The guest speaker, Professor 
Winter, who was to speak on “That 
Russian Winter,” was unable to 
appear. Instead, the group trans- 
lated Breed and Hosmer into Sans. 
krit. 

The Society also voted to estab- 
lish a scholarship to be given only 
to students unable to maintain a 72 
average. The scholarship shall con- 
sist of the income from a two dollar 
bet on Leaping Moose to place in 
the Fifth at Pimlico. The meeting 
adjourned Monday morning by 
unanimous consent of both surviv- 
ing members. 

* * * 

Then there was the CE who 
thought a polymer was a man who 
had three or more wives ,.. 

od * * 


Pendulums, etc. 

The most fascinating experiment 
that Professor Grantham performs 
during his lectures is performed at 
considerable risk to himself. I refer, 
of course, to the demonstration with 
the long pendulum, where Professor 
Grantham braces himself against 
the blackboard, with the same devil_ 
may-take-me attitude the con- 
demned man assumes when he 
stands before the firing squad with- 
out blindfold or cigarette, and holds 
the ball of the pendulum to his up- 
lifted chin. He then lets go of the 
ball, the pendulum swings out over 
the heads of the tense students, 
sweeps back through the air with a 
menacing swish, stops dead a hair 
before our hero’s chin, and drops 
down into the waiting arms of Mr. 
Maret. Professor Grantham walks 
away unscathed, and the class 
draws a sigh of relief. 

(Continued on page 48) 
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AIRCRAFT CARBURETION. By 
Robert H. Thorner. John Wiley 
& Sons, Inc., New York, N. Y.; 
Chapman & Hall, London, Eng- 
land, 1946. Cloth, 5% x 8% in, 
393 pp., illus., diagrams, charts, 
tables, $3.50. 


This book is the compilation of 
a series of lectures given by the av- 
thor for a course in aircraft car- 
buretion in connection with the En- 
gineering, Science, and Manage- 


ment Defense Training program. , 


It is designed for use by aircraft 
mechanics, flight engineers, and stu. 
dents taking a course in aircraft en- 
gines, and it deals mainly with the 
fundamental operating principles of 
carburetors. 

The physical laws governing pres- 
sure, pressure measurements, and 
fluid flow are first. discused with a 
minimum of theory, and with the 
aid of simplified and comprehensive 
diagrams. The general outline of the 
carburetor systems usually employ- 
ed to maintain the desirable engine 
operating characteristics; namely, 
the main metering svstem, the idling 
system, the acceleration system, the 
power enrichment system, and the 
mixture control system are pre- 
sented in the conventional manner 
and discussed in some detail. Meth- 
ods of incorporating these basic re- 
quirements into commercial types 
of aircraft carburetors occupy the 
major portion of the book. Typical 
modern carburetors of the float, 
diaphragm and injection type are 
thoroughly covered in the written 
explanation, and visually clarified 
with the aid of sectional illustra- 
tions, and schematic diagrams. The 
operation of the fuel pump and 
supercharger, and their relation to 
the carburetor are discussed, and 
finally a brief coverage of carburetor 
testing, and carburetor performance 
in flight operation is given. 


Field Service 


As a collection of manufacturer’s 
data this book seems to best suit 
the needs of a field service engineer 
for airplane engines. A section on 
carburetor maintenance and trouble 
shooting would have enhanced its 
value to the aircraft mechanic, For 
the college student, the scope of the 
book, and the method of treatment 
of the subject matter are too limited 
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FOR ENGINEERS 


to make it useful as a text, although 
it might conveniently serve as a 
source of reference in a course on 
aircraft engines. In this respect, the 
charts and graphs in the book would 
be more. helpful had numerical 
values been assigned to the coordin- 
ates rather than the words “high” 
and “low”, or “rich” and “lean”. 

Norman R. Gay 

Asst. Prof. Heat-Power Eng. 


ELEMENTARY HEAT POWER. 
By. H. L. Solberg, O. C. Cromer, 
and A. R. Spalding. John Wiley 
& Sons, Inc., New York, N. Y.; 
480 pp. 6x 8%, $4.75. 


The primary purpose of this text, 
as stated by the authors in its pre- 
face, is to enable students to de- 
velop an understanding of the func- 
tions and performance of heat- 
power apparatus as a basis for a 
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Principles of Radar 











more intelligent and _ purposeful 
study of thermodynamics. Second- 
ary objectives are to offer material 
for a terminal course for those stu- 
dents not studying thermodynamics, 
and to provide a background for 
laboratory testing of heat-power 
equipment. 

The authors consider such funda- 
mental subjects as matter, energy, 
fuels, and conbustion, without speci_ 
fically considering thermodynamics. 
These. fundamentals are then ap- 
plied to all of the usual applications 
in heat-power engineering, includ- 
ing internal combustion engines, 
steam power plants, gas turbines, 
and refrigeration apparatus. Most 
of this material is descriptive and 
the manner of presentation is very 


similar to other texts on these sub- 
jects. The figures and photographs 
are particularly good and should 
prove to be very helpful, especially 
in schools where a lack of laboratory 
apparatus is a major handicap. Al- 
though an attempt has been made 
to cover the principal types and de- 
signs on any given subject, there 
seem to be a number of important 
omissions. Under fuel injection sys- 
tems for compression ignition en- 
gine, for example, most engineers 
will be surprised to find that the 
Bosch fuel system and the General 
Motors unit injector have been 
omitted, whereas other fuel systems 
that are less representative have 
been included. 


Omissions 


To write a text book on heat- 
power engineering without discuss- 
ing thermodynamics, is indeed diffi- 
cult. It is obvious from this text, 
that the authors have encountered 
this difficulty, They have carefully 
defined work and heat as forms of 
energy in transition, have included 
the first law of thermodynamics, 
and defined enthalpy. They have 
omitted the second law, the concept 
of reversibility, and entropy. The 
difficulties arising from these omis- 
sions are noticeable. The pressure- 
volume diagrams are given but, of 
course, temperature-entropy dia- 
grams cannot be. Instead, the tem- 
perature-enthalpy diagram is used. 
Under internal combustion engines, 
the efficiency of the Otto cycle is 
stated as being e=—1—1/rx—1. 
This, of course, cannot be justified 
without thermodynamics. The 
treatments of efficiencies in general 
is not very satisfactory, nor could 
it be without the basis for calculat- 
ing the performance of the corre- 
sponding ideal prime movers. 

Within the limits imposed by the 
omission of most of thermodynam- 
ics, the authors have done a credit- 


(Continued on page 46) 


23 





Cornell Society of Engineers 


107 EAST 48TH STREET 1946-1947 NEW YORK 17, N. Y. 


ROBERT B. LEA, President Lake Success, L. I., N. Y. 


CARL F. OSTERGREN, Executive Vice-President 
20 Rockwood Road West, Plandome, N. Y. 


PAUL O. REYNEAU, Secretary-Treasurer and Representative, 
Cornell University Placement Service 107 East 48th St., N.Y.C. 


KARL J. NELSON, Recording Secretary 112 Orange Ave., Cranford, N. J. 
FURMAN SOUTH, JR., Vice-President 
WILSON S. DODGE, Vice-President 

CREED W. FULTON, Vice-President 


KARL J. NELSON, Vice-President 


1140 Wightman St., Pittsburgh, Pa. 

327 Montgomery St., Syracuse, N. Y. 
4200 Wissahickon Ave., Philadelphia, Pa. 
112 Orange Ave., Cranford, N. J. 


“The objects of this Society are to promote the welfare of the College of 
Engineering at Cornell University, its graduates and former students and 
to establish a closer relationship between the college and the alumni.” 


Mr. Creed Fulton 





Presidents Message 


You see above the picture of Creed Fulton, a vice 

president of the Society, for, after having visited one of 
the Society meetings that he put on at.Philadelphia re- 
cently, I feel he deserves the place of honor for the splen- 
did work that he and his associates have done in organiz- 
ing this strong group. 
‘The particular night I was there we had an address 
by James Lincoln, president of the Lincoln Electric Com- 
pany of Cleveland. Naturally, one who has done such an 
outstanding job in employer-employee relations during 
these troubled times packed the dining room at the Uni- 
versity Club with those who wished to hear what he had 
to say. 

His message as to how, starting with a bonus system 
for a single foreman, he has worked the entire organiza- 
tion into an effective team of profit-sharing individuals, 
was an inspiring one. I think a great deal of Lincoln’s 
success is due to his recognition of the fact that those who 
work by their hands can be made to take a greater pride 
and interest in their work when Management has learned 
to look upon them and treat them the same way as we 
would an artist or a musician who uses his hands to ex- 
press his chosen talents. 

Mr. Lincoln stressed several times the chief problem 
is to create conditions under which the man works that 
will make him think of his job as something he LIKES to 
do and not just as something he MUST do for a living. 


In addition to a liberal bonus plan which has now 
increased. the average wage of all employees to around 
$5,000 a year, liberal awards are made for good sugges- 
tions. Rather than the token amount as many companies 
give, they have paid out over $1000 on a single suggestion. 
Naturally, as a result of all these inducements, they have 
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a long waiting list of those who would like to join the 
company. 

The question and answer period which went on for 
about one hour afterwards was indeed stimulating. It was 
enlightening tc learn that while wages of employees have 
gone up steadily, the cost of making products has de- 
creased so that, for instance, a 200-ampere welding ma- 
chine that sold for $600 in 1932 sold for only $200 in 1945, 
and the total annual output per worker increased from 
$10,000 in 1932 to $26,000 in 1944, whereas the average 

#output for competitors in 1945 was only $12,000. 


I was interested in some of the innovations which 

’ Creed has put into the Philadelphia group: while assem- 

bling for dinner, recordings of a number of the popular 

Cornell songs and Glee Club renditions were played. An- 

other point that interested me was the presence of promin- 

ent Philadelphia engineers from other colleges, not even 
forgetting our rival Pennsylvania. 

Creed, who graduated with an M.E. in 1909, has been 
continuously active in Alumni affairs since then, having 
founded the Cornell Club of Seneca County in 1912 and 
having been first secretary then president of the Cornell 
Club of New Engiand for several years in the early ’20s. 
But perhaps his most outstanding work was as president 
of the Alumni Association from 1938 to 1942. 


Since this was the first area to have their own engi- 
neering meetings, I was naturally very happy to visit it 
and to learn how successfully it is operating. 

In the next issue I will be able to report on meetings 
we expect to hold in two western cities in the hopes of 

’ establishing sections there. , 


ROBERT B. LEA 
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Alumni News 





Lewis C. Cerry, Jr. B.Chem.E. ‘15 
is Far Eastern manager for Nation- 
al Aniline & Chemical Co. in 
Shanghai, China. 

Frederic E. Lyford M.E. ‘16 has 
been elected president of Merritt, 
Chapman, and Scott Corp. of New 
York City. 

Recent report from Donald H. 
Parce M.E. ‘09 show him to be still 
engaged in a “clean” business— 
he’s the owner of a laundry and a 
dry cleaning plant out in Berkeley, 
California. Interested in civic af- 
fairs, he has served as a member 
of the Berkeley city council for 
the last six years. Back in 1909 he 
stroked on the crew and helped 
start the local chapter of Phi Kap- 
pa Sigma. His daughter, Martha, 
a student in home economics is now 
a loyal Cornellian also. 

William E. Kennedy, M.E. ‘10, is 
assistant publisher of American 
Machinist and Product Engineering, 
McGraw-Hill publications. 

James T. Burton, C.E. ‘14, has re- 
signed from Healy Petroleum Co. 
and has formed his own producing 
company. 

Alester G. Holmes, M.E. ‘29, is 
professor of mechanical engineer- 
ing at Mississippi State College in 
Stackville. 

Jean T. Mitchell, M.E. ‘35, is a 
development engineer with the 
Chamberlain Corp., Waterloo, 
lowa. Discharged from the Army 
in November, 1945, he spent four 
and a half years as Ordnance Of- 
ficer in charge of production of all 
armor-piercing ammunition. 

William T. Fine, M.E. ‘40, of 
Hoosick Road, Troy, has just open- 
ed his own factory for the manu- 
facture of truck bodies and trailers. 

J. Robert Meachem, E.E. ‘41, has 
been granted a construction permit 
by the Federal Communications 
Commission for a 250-watt AM 
station on 1450 kilocycles to oper- 
ate at Elmira. At Cornell, he was 
president of the Radio Guild for 
two years, initiating the wired 
radio system CRG, now WVBR. He 
belonged to Eta Kappa Nu, Tau 
Beta Pi, and Quill and Dagger. Af- 
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ter graduation, he spent a year 
with Lockheed Aircraft Corp., Bur- 
bank, California, then became a 
civilian radar engineer with the 
Navy Department, Bureau of Ships, 
Washington, D. C. 

Walter A. H. Granty, C.E. ‘20, is 
president of Frederick Snare Peru- 
ana, S. A., of Lima, Peru, consult- 
ing engineers and constructors, a 
subsidiary of Frederick Snare Corp. 

Robert E. Roesch, E.E, ‘22, is an 
application engineer with Interna- 
tional General Electric Co., Schen- 
ectady. He has been released from 
active duty as colonel, Army Signal 
Corps, after five years of service, 
half of which was spent overseas 
in the China-Burma-India Theatre 
of Operations. 

Julius F. Siegel, E.E. ‘30, is chief 
product engineer for Super Electric 
Products Corp., Jersey City, N. J. 

Grant C. Ehrlich, B.S. in A.E. ‘38, 
is president of Resin Industries, 
manufacturers of electrical insulat- 
ing materials from synthetic resins. 
The company is just ending its sec- 
ond year of successful operation. 

William T. Cole, B.S. in A.E. ‘40, 
is assistant to the president of Can- 
ton (Ohio) Malleable Iron Co. He 
was discharged as a lieutenant 
commander, USNR, after almost 
five years of duty. 

Frederick Fahnoe, Chem.E. ‘41, 
joined General Aniline and Film 
Corp., Easton, Pa., in March as a 
chemical engineer and assistant to 
the head of the engineering de- 
partment. 

James E. Kiester, E.E. ‘35, and 
Robert S. Thurston, E.E. ‘29, were 
recently appointed to act as Gen- 
eral Electric’s alumni representa- 
tives to Cornell. The men are re- 
sopnsible for development work 
here at Cornell and for interview- 
ing prospective G.E. employees 
among the graduating engineers. 
Mr. Kiester is also section leader 
of the Television Engineering Sec- 
tion, Transmitter Division, of the 
General Electric branch in Syra- 
cuse while Mr. Thurston has done 
the greater part of his work with 
air conditioning. 


Jehn Gnaedinger C.E. ‘46 is now 
employed with the C. A. Metz En- 
gineering Company of Chicago as 
structural engineer. Mr. Gnaedin- 
ger receives his Master's from 
Northwestern in June. 

Henry E. Van Derhoef M.E. ‘01 
of Rochester has formally retired 
from the Eastman Kodak Co. 

Albert L. Dittmar C.E. ‘19 is now 
chief right of way engineer for 
the Pennsylvania State Department 
of Highways with offices in Har- 
risburg, Pa. 

Robert C. Kennedy C.E. ‘21, as- 
sistant chief engineer of the East- 
bay Utilities District in Oakland, 
California has been elected presi- 
dent of the American Water Works 
Assoc. 

Walker L. Cisler M.E. ‘22, form- 
erly of the U. S. Corps of Engineers 
has received the Legion of Merit 
for his work in restoring damaged 
utilities in the European Theatre. 
He has now returned to the Detroit 
Edison Co. of Detroit, Mich. 

Robert R. Bridgman M.E. ‘25 is. a 
plant engineer with the Sterling En- 
gine Co. of Buffalo, N. Y. 

Harry F. Hartman C.E. ‘26 is head 
of the engineering division of the 
Humble Oil Co. refinery in Bay- 
town, Texas. 

John S. Walter E.E. ‘33 has re- 
turned to his position with the 
Standard Oil Company after six 
and one-half years service with the 
U.S. Signal Corps. 

Kenneth E. Turner, Jr. M.E. ‘40 
is now a transportation engineer 
for the truck and coach division of 
General Motors in Pittsburgh, Pa. 


Kenneth A. Kesselring E.E. ‘41 
has returned to his position with 
the General Electric Co. as head of 
a section of the Atomic Power Pro- 
ject. 

Kenneth L. Rebman B.M.E. ‘42 is 


now employed with the Stanolind * ci 


Oil and Gas Co. of Woodsboro, 
Texas. 

Donald L. Johnson B.E.E. ‘43 is’ 
with the planning department of - 
General Electric's electronics plant 
in Syracuse. 
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Accident Prevention 
(Continued from page 15) 


jammed material without putting 
his hand under the die. The worker, 
however, removed the guard and 
counterweighted his foot pedal un- 
til he achieved a hair-trigger effect. 
When a punching jammed, he at- 
tempted to remove it with his bare 
hand, inadvertantly tripped the 
pedal, and the punch came down 
through his hand. In this case the 
employer had provided adequate 
safety facilities, but had, in some 
way, fallen down in his duty to see 
that the employee performed safe- 
ly. Management, nowadays, must 
not only concentrate upon the 
problem of instructing workers in 
the safe way to do the job, but must 
also make the worker safety-con- 
scious. 


Accident Proneness 


To secure the maximum in safety 
it is necessary to think about acci- 
dents even before hiring new men. 
When applicants came into a cer- 
tain factory, it was found that they 
fell into the following categories: 
3% undesirable as workers; 12% 
somewhat inferior but who can be 
made useful in some jobs; 70% nor- 
mal individuals; 10% above nor- 
mal; and 5% leaders. Although 
these figures might not apply exact- 
ly to any other business, it can be 


expected that figures very similar 
to those would be found in other 
places. Although there is no exact 
correlation, it has been found that 
the lower 15% in intelligence is 
more prone to accidents than the 
more intelligent group. In this fac- 





Safety on Highways 

Another field where a scien- 
tific study of accident preven- 
tion 1s necessary discussed in 
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tory, the lower 3% of the applicants 
could not be used in any job, and 
the next 12% could be placed only 
in jobs that required little effort on 
the part of the worker to stay away 
from injury. This accident prone- 
ness, as it is called, has also been 
found to be caused by other factors 
than subnormal intelligence. To se- 
cure the maximum freedom from 
accidents, it is desirable to screen 
the accident prone persons from the 
applicants before they are hired. 
Various tests have been used for 
this purpose including tests of reac- 
tion time and coordination, visual 
characteristics, distractibility and 


Helpful, instructive classes in safety are necessary if accidents are to be cut to a 


minimum. 


—Courtesy Westinghouse 


reaction in an emergency, and in- 
telligence. Although all of these 
tests can help to some extent to 
weed out the accident prone per- 
sons, knowledge of the causes of 
accident proneness, is, at present, 
very sketchy and much more re- 
search is needed on this subject he- 
fore it will be possible, if ever, to 
distinguish positively except by 
trial which person is prone to acci- 
dents. 


Job Training 


After a new worker is hired, it is 
best to teach him the safe way to 
do his job before he forms danger- 
ous habits that are hard to unlearn. 
A step in this direction was the in- 
troduction of “Job Instruction 
Training”, sponsored by the War 
Manpower Commission. J.I.T. is 
a breakdown of each job into the 
important steps and key points. 
(See Figure 2.) A key point is lo- 
cated at any place in the operation 
where accidents are likely to occur. 
With the knowledge of the danger 
points and the safest way in avoid- 
ing an accident at this point, the 
worker. starts the job with a better 
chance of escaping injury. 


Mere knowledge by the worker 
of the reasons for accidents will not 
stop accidents. The worker and 
management must become accident 
conscious and at all times try to do 
things the safe way. The foreman 
is the key man in the achievement 
of this aim. Since he is directly in 
charge of the workers, he is best 
able to see in what manner and 
why the individual falls down, and 
he can apply safety psychology. Of- 
ten it is necessary to know the 
worker personally before the cause 
of the accident can be determined. 
Seemingly unrelated events can af- 
fect the attitude or general be- 
havior of the worker. Such intangi- 
ble things as an unhappy homelife, 
emotional immaturity, or uncooper- 
ativeness can cause accidents. 


It has been found that every nor- 
mal worker has certain motivating 
qualities which, if properly appeal- 
ed to, will cause the worker to be 
a better safety risk. Some of the 
more important of these character- 
istics are: self-preservation, per- 


(Continued on page 28) 
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ERE’S a new kind of pipe. It carries 
microwaves. It began to take shape in 
college. 

A student was experimenting with the 
transmission of very short radio waves over 
wires immersed in a trough of water. The 
waves travelled along the wires as expected, 
but then he discovered a second set of waves 
in the trough—a set dependent not on the 
wires, but guided by the trough itself. 

Several years later this student, then a 
scientist at the Bell Telephone Laboratories, 
became interested in the transmission of 
microwaves. He recalled his college experi- 
ment. Could a metal sheath be substituted 
for the trough? Would such a pipe line carry 
high frequency radio waves with greater 
efficiency than an ordinary line? 


It could and it would: but the wave lengths 
available required pipe lines that were 
too bulky to be practical. Electron tubes 
were soon developed which generated shorter 
waves ... waves which made it possible to 
use pipe lines of smaller, more manageable 
size. These pipe lines, known as wave- 
guides, proved indispensable to radar in war. 
Now, with the invention of accessories to 
serve as coils and capacitors of wire circuits, 
waveguides are becoming an even more 
important part of our radio telephone and 
television systems. 

Such men as this young scientist whose 
keen minds can recall early observations and 
apply them intelligently to new problems 
will find telephony a fascinating and a re- 


warding career. 


There’s Opportunity and Adventure in Telephony 
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Accident Prevention 
(Continued from page 26) 


sonal gain, leadership (desire to be 
outstanding), conformity (fear of 
being thought different from 
others), and humanity. Any pro- 
gram to promote safety should ap- 
peal to the more predominant of 
these traits in such a way as to pro- 
mote safety. Since these traits are 
of different degrees of prominence 
in different people, it is impossible 
that any safety plan will have the 
same effect on any two people. 
Some people when subjected to 
ridicule will react favorably, while 
others will react in just the opposite 
way. Since the foreman is the only 
supervisory official who can know 
each man well enough to realize 
which type of psychology to use, it 
is evident that the foreman is 


the key man in the safety program. 
In addition to this, the workers 
tend to reflect the attitude of their 
foreman. It is essential, then, to a 
good safety program that the fore- 
man be both accident-conscious 
and an amateur psychologist. 


Summary 

Management has decided by a 
large majority that accident pre- 
vention pays dividends. Over a 
period of years manufacturers have 
escimated returns of from a dollar 
and a quarter up for every dollar 
invested in accident prevention. 
Therefore management is pouring 
more money every year into the 
development of accident preven- 
tion programs; hence safety meas- 
ures _are becoming more scientific. 
We have found that there are two 
basic causes for accidents; (1) the 
unsafe act of a perscn and (2) the 


mechanical or physical hazard. 
Usually it is fairly easy to diagnose 
the real hazard from the accident 
report and to correct it; but the un- 
safe act of people is not so easy to 
remedy. To do this we try to sift 
out those who are accident prone 
before hiring, hold job training 
courses, and train the foreman to 
diagnose the individual problems of 
his men and to try to correct them 
individually. 

Although it is evident that large 
advances have been made in acci- 
dent prevention study during its 
fifty-year history, there.is still much 
to be learned, For examplte;we know 
very little about the subject of acci- 
dent proneness. Perhaps sometime 
in the future we will be able to re- 
duce accidents to the vanishing 
point, but that time is still a long 
way off. 
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Tests Show Bigger Yield with Dow 9-B Seed Protectant 


One of the chief concerns of Dow is to develop chemicals that 
protect and increase America’s crops. Recently introduced by our 
Agricultural Division is Dow 9-B Seed Protectant. This product is 
used to disinfect cottonseed carrying seed-borne diseases and 
protect the seed and new seedlings against attacks from soil-borne 
bacteria and fungi. Tests of this material indicate bigger yields 
with less seed per acre. 

Technicians and students especially attracted to agricultural 
chemistry will find much to interest them in this division of Dow 
where research is a continuous activity. 


Industrial Chemicals ¢ Agricultural Chemicals 
Pharmaceutical Chemicals ¢ Magnesium ¢ Plastics 


SOth Anniversary 18901947 


THE DOW CHEMICAL COMPANY ¢« MIDLAND, MICHIGAN 

New York e Boston e Philadelphia «¢ Washington - Cleveland 

Detroit ° Chicago ° St. Louis ° Houston ° San Francizco 
Los Angeles ¢ Seattle 
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CHEMICAL COMMENTS 





Sprout Stopper 


Ambitious potatoes don’t like to stop 
sprouting, even when sprouting means 
loss of weight, food value and market- 
ability. Chemists at Dow have produced 
a sprout inhibitor that really says Stop! 
Its use also means that potato storehouses 
can be kept warmer . . . potato sugar con- 
tent stays lower . . . potato chips keep 
their blond complexions, sell better. It 
works equally well with carrots, turnips 
and other root crops. (Naturally, it’s not 
recommended for seed potatoes.) 


Plastic Insulation 
That's Lighter-than-Cork 


Take a plastic—to be specific, take Dow 
polystyrene—air-expand it until it honey- 
combs into a rigid material that is even 
lighter than cork—and you have Styro- 
foam. It’s winning new laurels in the low 
temperature insulation field because of its 
high efficiency, extremely light weight, 
good strength and excellent stability. This 
is the same Styrofoam used to advantage 
in boats and canoes, life rafts, beach toys 
and novelties. It floats, and stays afloat, 
because its millions of tiny air cells are 
individually sealed. 


Caustic Comment: Did you know that caustic 
soda—one of man’s most widely used and sorely 
needed chemicals—is the pickling ingredient that 
takes the bitterness out of green olives? 


New Washable Plastic Paints 


The wearable, washable characteristics of 
plastics are now given to new plastic 
paints. A tough protective film is formed 
by plastic particles that bond themselves 
together. The paint, made possible by a 
new product called Saran F-122 Latex, 
dries extremely fast into a long-enduring 
glossy finish. These paints may be applied 
with either brush or spray to wood, fibre- 
board, metal or masonry. 


Whiffs and Puffs 


Many a favored brand of pipe tobacco is 
being forsaken for the new tobacco mix- 
tures with a tantalizing blend of maplec- 
licorice plus a definite suggestion of wal- 
nut. Secret of the new flavor fillip is the 
Dow aromatic specialty, Cyclotene . . . 
one of many man-made aromatics bringing 
forth new scents and tastes in soaps, cos- 
metics, flavors and perfumes. 


Further information on any of these chemical 
developments is available on request. 














Thermoid 
ee NASI TO REMEMBER 


And for good reasons: Thermoid is 
geared to meet the day to day prob- 
lems of the users of its products. By 
limiting itself to a restricted number 
of items, related in manufacture and 
use, Thermoid is able to keep abreast 
of difficulties encountered in the field 
and thus constantly maintain top 
quality. 


The Thermoid line is a quality line. 

Remember Thermoid for BRAKE 

LININGS, FAN BELTS, CLUTCH 

FACINGS and RADIATOR HOSE. 

Remember, too, that Thermoid makes 

a complete line of belting, brake lin- 
ings and hose for industrial 
and oil field use. 


Inermoid 


THERMOID COMPANY, TRENTON. NJ, US A 


mecinsge 
eo Ce 


This new, attractive bottle. 

base combined with the 
famous Higgins color card. 

A natural for use right on 

your drawing board. Ask 

for it at your Higgins Ink 
dealer’s. 

THE INTERNATIONAL STANDARD OF EXCELLENCE 
If dealer does not carry them. write direct: 


O 


Write us if catalogs on any of 
these lines would be useful to 
you in your engineering studies. 





Next Step—Space 
(Continued from page 9) 

path. It will then continue away 
from the Earth as the gravitational 
force reduces its velocity, and when 
it reaches the apogee of its orbit 
it will have a velocity equal to 
zero and will start to fall back 
towards the Earth, once again in 
the form of an ellipse, but this 
time with slightly smaller minor 
and major diameters. When the 
ship returns to its perigee, which 
is that point in the orbit which is 
nearest to the Earth, its velocity 
will once again be decreased and 
will repeat its flight into space. The 
fourth and fifth grazing will most 
likely suffice to reduce the velocity 
enough so that the use of the afore- 
mentioned reverse rockets would 
permit it to land. 

The apparent simplicity and 
practicability is disturbed by sev- 
eral technical factors of great im- 
port: 

The first of these and probably 
the most important is that of heat 
transfer and temperature change. 
In order sufficiently to heat the 
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“Rockets and Jets” by H. Zim 


Figure 4. Braking ellipses as they would 
be used in effecting a landing on a planet. 


air as it passes through the athodyd 
it is necessary to slow the air down 
to a subsonic velocity. This enor- 
mous decrease in velocity that oc- 
curs when the ramjet is traveling 
at velocities beyond a mile a sec- 
ond are such that an increase in 


temperature of great magnitude 
naturally occurs. This change in 
temperature might suffice to re- 
ject the theory on the basis that 
no materials to resist such tempera- 
tures are available. However, it 
must be considered that with each 
rise of one degree Centigrade, sonic 
velocity increases approximately 
two feet per second. This means 
that the air will not have to be 
slowed down quite as much in or- 
der to heat it up at this new, higher 
sonic velocity. However, if the air 
does not have to be slowed down as 
much, the temperature will not rise 
as originally planned, and, in’ due 
time, an equilibrium will be reached. 
A great factor in the design of the 
space ship would be this equili- 
brium temperature. 

The second factor that has to be 
considered is that of friction. The 
flight of the ship as it picks up 
speed in preparing to leave the 
Earth must be so planned that its 
increase in altitude would be a 
function of the air density. This 
must be plotted so that as the 

(Continued on page 32) 
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This message originally appeared in the Trenton (New Jersey) Times Advertiser. 


WHAT DO YOU SEE IN YOUR NEGHBOR ? 


RENTON BY ORIGIN is a crossroads—a community of people drawn together from 
the four corners of the earth by any one of a number of attractions. 


Being a part of this growing neighborhood is a responsibility, for its interests are your 
interests— its friends, your friends—its enemies, your enemies. 


There was a time when cities like Trenton were protected against attack by great walls 
and strong gates. Today’s assailants cannot be kept out by such primitive methods. 


sage > They come into our midst like invisible Trojan horses, and their only weapons are 
ti theories and glib tongues. 
that Disguised as friends, they reveal themselves only after they have assembled enough 
pera- followers to attack from within; when it is too late for us to do anything about it. 
tee Their methods are simple: They work with us, agree with our ideals, and sympathize 
aan with our troubles. When they have won our confidence, when they have succeeded in 
ately getting themselves appointed to committees, and elected to offices...they turn upon us. 
Like the amiable tourists, who suddenly donned enemy uniforms, during the last war, 
. , they attack when we least expect it...when we are helpless against them. They usually 
; ee begin by labeling our time-tried leaders with names which insure their downfall—but 
gher which describe the intruders best—and having succeeded in ousting our leaders, they 
: take over. 
e alr 
mn as Is it too late to do what stone walls and strong gates could not do? Do we want these 
r rise dangerous men in our country, in our clubs, in our unions, in our businesses and in 
due our government? 
ched. Let the man who wants to hold office identify himself. Let the man who wants to live 
the with us and work with us, reveal his purpose. Let the man who wants to have a voice 
quili- in our affairs, disclose his ambitions and ideals. 
‘o be It is our duty to know our neighbors. We only can trust them when we do. “Good 
The fences make good neighbors” and good neighbors make good cities—good governments 
s up —good unions— good businesses — good citizens. 
the 
it its 
be a JOHN A. ROEBLING’S SONS COMPANY 


This TRENTON 2, NEW JERSEY 
the 


Manufacturers of Wire Rope and Strand ¢ Fittings * Slings * Aircord, Aircord Terminals and Air Controls * Suspension Bridges and Cables + Aerial Wire Rope Systems 
Electrical Wire and Cable * Hard, Annealed or Tempered High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and Cold Rolled Spring Stee! 
Ski Lifts * Screen, Hardware and Industrial Wire Cloth * Lawn Mowers 
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Next Step—Space 


(Continued from page 30) 


ship’s velocity increases its alti- 
tude change brings it to a strata 
of air not dense enough to permit 
friction to destroy it but still dense 
enough to permit running of the 
athodyd. 

Other problems include such im- 
portant things as: designing the 
space craft so that it can pass 
through the trans-sonic range safe- 
ly, obtaining materials to resist the 
high combustion chamber tempera- 


ture, storing the enormous amounts 
of fuel required to run the rockets, 
and developing equipment for the 
space explorers to wear and use 
in the absence of an atmosphere 
and normal gravitational effects. 

Whether or not the atomic pow- 
ered athodyd can provide the solu- 
tion to space flight, time, and time 
alone, will tell. This much can be 
said, however; no matter if it be by 
using the ramjet or if it be by total 
rocket propulsion, the youth of to- 
day shall see a flight from the Earth 
in their life span. 





The Practical Approach to... 
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T-11A VHF Transmitter 


R-15 VHF Receiver 





Your C pl te VHF C ication and 
Navigation System can be assembled 
with A.R.C. Engineered Units 








eS 
ah C-15 Control Unit 
A-12 Antenna Unit 


Afuy- wavy TYPE 
ANTENNA MAST IS USED INSTEAD 
OF ARC. TvPE Ant 


nL 


ANTENNA UNIT 
a-i2 


VHF TRANSMITTER 
‘Simul 





MICROPHONE 
nes? 


The A.R.C. Type 17 System 
illustrated can be installed now 
to obtain the immediate advan- 
tages of VHF. To this system 
can be added, when operational 


requirements demand it, such equipment as the VHF 
Omni-Directional Range Receiver (with provision for 
Localizer and Two-Course Visual Aural Range opera- 
tion), extra LF Range Receivers and VHF Transmitter 


Units as requized to cover necessary frequencies. This- 


method of Unit Assembly was pioneered by A.R.C., 


GOOD DESIGN TAKES TIME 


Over four years of development lies 
behind current production of the 
tunable VHF Receiver, heart of the 
Type 17 and other A.R.C. multi-chan- 
nel VHF Systems. This is your assur- 


ance of dependable performance. write: 


and provides a flexible installation, quickly removable 
for maintenance and adaptable to individual opera- 
tional needs. 

With VHF communication and navigation facilities 
increasing throughout the country, now is-the time to 
plan for VHF in your aircraft. For full information, 


DEPENDABLE COMMUNICATION AND NAVIGATION EQUIPMENT 


Engineer-Scientist 
(Continued from page 11) 


separated the research man from 
the engineer is rapidly closing. 
There is greater need for a con- 
vergence in the training of both 
groups. This the war demonstrated 
dramatically, when large numbers 
of physicists and chemists were 
called upon to abandon pure re- 
search and devote themselves to 
problems of engineering develop- 
ment, to working out the practical 
consequences of prewar research 
which they alone were in a _ posi- 
tion to pursue. Engineers were at 
the same time confronted with en- 
gineering and production problems 
in novel fields, such as radar and 
atomic energy, that the research 
man had just opened up. In many 
important war projects research 
and engineering were carried on al- 
most concurrently to insure the 
maximum coordination and speed. 
There is no reason to feel that 
techniques developed under the 
stress of war will be wholly aban- 
doned in peacetime. With the phy- 
sicist centering his attention on 
massive and complex equipment for 
the production of high velocity 
subatomic particles—the cyclotron, 
betatron, etc—he will encounter in- 
numerable engineering problems. 
At the same time new problems are 
making increasing‘ demands upon 
the mathematical and_ scientific 
preparation of the engineer. This 
is one of the reasons why engineer- 
ing education is at present under- 
go'ng a drastic overhauling. 

The closer association of research 
and engineering will of course in- 
clude a steady expansion of engi- 
neering research and is already leav- 
ing its mark upon the course of 
pure scientific research. It is sure 
to do so increasingly in the future; 
for practical considerations are 
more and more likely to direct the 
attention of the pure scientist to 
unsolved problems whose answers 
are of great potential utility. This 
raises the interesting question of 
the extent to which such practical 
considerations have already influ- 
enced the course of the history of 
science. Put in another way, the 
question reads: what part has the 
engineer played in the history of 

(Continued on page 34) 


THE CORNELL ENGINEER 








from 
sing. 
con- 
both 
rated 
ibers 
were 
> res 
Ss to 
elop- 
tical 
-arch 
posi- 
re at 
1 en- 
ylems 
and 
2arch 
nany 
earch 
nal 

the 
peed. 
that 

the 
iban- 
phy- 
n on 
it for 
ocity 
tron, 
er in- 
lems. 
1s are 
upon 
ntific 
This 
neer- 
nder- 


earch 
e in- 
engi-' 
leav- 
se of 
sure 
ture; 
are 

t the 
st to 
swers 
This 
mn of 
ctical 
influ- 
ry of 
, the 
is the 
ry of 


r 


IEER 











Items of Interest to Students of Science and Engineering ae 


x 








Last month in this space the develop- 
ment of nylon was traced from a funda- 
mental research study on linear polymers 
to the first synthetic organic fibers, the 
superpolyamides. This installment deals 
with the complex manufacturing re- 
search problems that followed. 


From the start there were obstacles 
to the production on a commercial scale 
of the ‘66’ polymer—so named because 
the adipic acid and hexamethylenedia- 
mine from which it is made have six 
carbon atoms each. 


Although adipic acid was being pro- 
duced in Germany, it was necessary to 
develop a new process to meet conditions 
at Du Pont’s Belle, W.Va., plant, where, 
because of the catalytic technique in- 
volved, it was decided to make this 
intermediate. Hexamethylenediamine 
was only a laboratory curiosity, and a 
process for its commercial production 
had likewise to be worked out. Fortu- 
nately it was found that the diamine 
could be made from adipic acid by new 
catalytic processes. The results of these 
investigations may be summarized as 
follows: 


3 7 
>) Bae” 


wg 


i 
; } 


Charging experimental condensation polymers 
to a spinning machine for evaluation: O. C. Wet- 
more, Ph.D. Organic Chemistry, New York Uni- 
versity "44; D. A. Smith, B.S. Mechanical Engi- 
neering, Purdue 40; C. O. King, Sc.D. Chemical 
Engineering, Michigan "43. 


Studying the distillation of new inte:mediates 
for condensation polymers: T. J. Dickerson, B. S. 
Mechanical Engineering, Virginia '43 and E. E. 
Magat, Ph.D. Organic Chemistry, M.I.T. '45. 


H2 02 
CesHe ——> CeHi2 — > (CH2)4(COOH)2 
Benzene Cyclohexane Adipic Acid 
+NH3 - 
-H,0 (CH2)4(CN)2 — > (CH2)6(NH2)2 
Adiponitrile Hexamethylenediamine 
(CHz)4(COOH)z + (CH2)g(NH2)2 —> 
Adipic Acid Hexamethylenediamine 
[HOOC(CH2)4COOH.. . .NHz (CHz)s NH2! 
Nylon Salt 
[....CO(CH2) 4CONH(CHg) 6NH....]x 
A Nylon Polymer 


x 


The synthesis of intermediates was 
only part of the problem. Nylon poly- 
mer was an entirely new material with 
properties different from any previous 
synthetic product. It provided the first 
example of spinning fiber from a molten 
polymer (m.p.263°C) and required en- 
tirely different techniques from rayon 
spinning. Information was acquired 
only by painstaking experimentation at 
each step. 


Manufacturing Process Outlined 


The process as finally developed for the 
manufacture of nylon and its fabrica- 
tion into yarn may be briefly outlined 
as follows: 

Nylon salt is heated in an autoclave 
with addition of stabilizers to control 








More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC 
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molecular weight and viscosity. A long- 
chain linear polymer is formed with a 
molecular weight of 10,000 or higher. 


The melt is converted to solid chips 
that are later re-melted and extruded 
through a spinneret to form filaments 
at a speed of 2,500 feet a minute. The 
filaments are then drawn out to about 
four times their original length in order 
to develop the desired textile qualities 
characteristic of nylon. 


These operations sound simple 
enough, but some of the problems en- 
countered were extraordinarily difficult. 
For example, a specially designed grid 
for melting the polymer was necessary 
because of the poor thermal conductiv- 
ity of the polymer; pumps had to oper- 
ate at 285°C with only polymer as a 
lubricant; special abrasion-resistant 
steels that did not soften or warp at 
285°C were necessary; the spinning as- 
sembling required radically new engi- 
neering developments to produce the 
necessary fiber qualities. 

All of these chemical, physical and 
mechanical engineering problems had 
to be solved and dove-tailed into a uni- 
fied process before manufacture of ny- 
lon could be undertaken. In all, about 
230 technical men and eight manufac- 
turing and staff departments share the 
credit for making nylon the important 
part of American life it is today. 





= 
Questions College Men ask 


about working with Du Pont 





WHAT ARE THE OPPORTUNITIES 
FOR ENGINEERS? 


Most openings at Du Pont are for chem- 
ical and mechanical engineers, but op- 
portunities are also available for indus- 
trial, civil, electrical, metallurgical, 
textile, petroleum and other engineers. 
Practically all types of engineering are 
required in the work of the ten manu- 
facturing departments as well as in some 
of the staff departments. Write for the 
booklet, ‘‘The Du Pont Company and 
the College Graduate.’’ 2521 Nemours 


Lldg., Wilmington 98, Delaware. 


— 








REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 
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IMPROVE PRODUCTION 
ON SMALL PARTS MILLING 


Adaptable to a wide variety 
of work-holding fixtures, the 
No. 000 enables manufac- 
turers to cut milling costs. 
View below shows a set-up 
for milling flutes in 4 taps 
simultaneously. 


BROWN & SHARPE MFG. CO. 
Providence 1, R. I. 








No. 000 
PLAIN 
MILLING 
MACHINE 
Details on 
request. 


BS 








look for the 


BROWN & SHARPIE “Da” 





@ Only washed Wild Up-river Fine Para rubber is 
used in Okonite insulation. The Okonite Company, 
Passaic, New Jersey. 


SINCE 1878 


OKONITE 


insulated wires and cables 
for every electrical use 








Engineer-Scientist 
(Continued from page 32) 


science by bringing basic problems 
to the attention of the scientists, or 
by contributing to their solution? 


Scientist to Engineer 


We are accustomed to assume 
that scientific progress has resulted 
largely in a flow of ideas and fertile 
discoveries from the laboratories of 
the scientist to the waiting hands 
of the engineer. Famous examples 
of this sort of thing are not far to 
seek. It was the experiments of 
Oersted and Faraday that paved 
the way for the later development 
of the dynamo; it was the theoreti- 
cal work of Maxwell which led to 
Hertz’s discovery of electromagnetic 
waves and which in turn brought 
about Marconi’s invention of wire- 
less telegraphy. The great theoreti- 
cal work of J. Willard Gibbs pro- 
duced, virtually as a footnote or an 
aside, the highly valuable phase 
rule. Radar emerged as a modifica- 
tion—almost simultaneously hit up- 
on by Young and Page in this coun- 
try and by Watson Watt in Eng- 
land—of a well known method of 
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exploring the ionized layers of the 
upper atmosphere by _ reflected 
pulses of radio frequency energy. 
The atom bomb—as every school- 
boy knows by now,—was made pos- 
sible by the whole structure of 
atomic physics, and particularly by 
the experiments of Professor Otto 
Hahn and Dr. Lise Meitner on the 
disintegration products of U-235. 
The examples of this sort of thing 
can be multiplied indefinitely, and 
the reader can doubtless supply a 
dozen more examples after a mom- 
ent’s thought. 


Practical Invention 

It is less well appreciated how 
often theoretical science is beholden 
to practical developments that pre- 
ceded it. We know that the prac- 
tical inventor has not always or 
even frequently enjoyed a full 
theoretical understanding of de- 
vices which he has produced. It is 
rather the contrary in certain very 
familiar fields. Advances in aero- 
dynamics, in electrical power trans- 
mission, and electrical communica- 
tion followed upon the invention 
of the airplane, the dynamo, the 
telegraph and the telephone. Nor 


has research on these problems been 
confined to the great industrial 
laboratories designed for this spe- 
cial purpose. 

No widely successful device—un- 
less perhaps it was the filament 
lamp or the X-ray tube—was ever 
launched with a scantier theoretical 
background than the improved 
steam engine .of James Watt. It 
was at least two generations before 
an approximately satisfactory 
theory of its operation was avail- 
able. Before the steam engine was 


understood the study of heat was 


seriously undertaken, the great sub- 
science of thermodynamics was 
elaborated, and physics was broad- 
ened and deepened and unified by 
the introduction of the concept of 
energy. It is not without reason 
that a friend of the author once 
observed that during the first fifty 
years of its existence Watt’s steam 
engine gave far more to science 
than it received. 

There is no better way to illus- 
trate the point in question than by 
going still farther back in history 
and calling attention to the role 


(Continued on page 36) 
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*The "Orukter Amphibolos,"’ a steam-powered, amphibious dredge, built by Oliver Evans in Philadelphia, in 1803, shown emerging from the Schuylkill River. 


His genius would have been futile without hard work 


The “Orukter Amphibolos”* was more 
than a curiosity in 1803. An amphibious 
dredge, it began a new era — the mech- 
anization of contracting industries. Its 
greatest claim to renown came from its in- 
ventor, Oliver Evans. First to design a 
high pressure steam engine, he built en- 
gines for pumping and hoisting, invented 
the elevator, conveyor, descender and the 
hopper for flour mills. But his foremost 
genius was for conscientious work .. . with 
that he made new industries possible. 

American creative genius would have 
been futile without management ability 
and honest toil to develop our industries. 
This nation has become a beacon of hope 
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for the world because sound management 
and conscientious work have together 
turned scarcity into abundance. We'll 
have that abundance in greater measure 
only if everyone realizes that even ma- 
chines won’t produce without an honest 
day’s work to keep them going. 
e a e 

If Evans were alive, he would advocate the use 
of anti-friction bearings in contracting equip- 
ment. Made in every size and type that industry 
needs, SAIS ball and roller bearings are 
found everywhere in modern, high speed con- 
tractor’s machines. They helped to make 
Boulder Dam anc other great construction 
2 ea possible; and everywhere they prove 
to be: 

THE RIGHT BEARING FOR THE RIGHT PLACE 


BALL AND ROLLER 
BEARINGS 


Puts the 
RIGHT BEARING 
in the 
RIGHT PLACE 


SKF INDUSTRIES, INC., PHILA., PA. 
7003 -A 
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Remedy for 






Say “Ah-h-h,” Mr. Executive. 





A rash of red ink, hm? Production 


costs steadily climbing, you say? 







Well, there’s an effective medication 


for your troubles—one that will help 





you cut down those excessive expenses 






in a hurry. 






The prescription? It’s called Carboloy 
Cemented Carbide—the hardest metal 
made by man. Formed from the powder 
you see pictured into blanks for tools, 








dies and wear-resisting parts, Carboloy * 





is the greatest single factor for reducing 





manufacturing costs that modern 
industry has ever known, BECAUSE: 







*(TRADE MARK) 


HAROEST ME 





THE 
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red ink rash* 


(*for executive use only) 


1. Carboloy commonly triples the output 
of both men and machines, 


2. Regularly increases the quality of 
products, and 


3. Cuts, forms or draws the toughest, 
most abrasive modern alloys with ac- 
curacy and speed previously unknown. 
That is why Carboloy is held by 

authorities to be one of the ten most 

important industrial developments of 
the past decade. 
We Make This Challenge 

The odds are 10 to 1 that Carboloy— 

the amazing metal of many uses—can 

be put to work by our engineers to give 
your products higher quality at lower 
cost. Call us in for consultation. 


Carboloy Company, Inc., Detroit 32, Mich. 


CARBOLOY 


CEMENTED CARBIDE 


TAL MADE B.Y MAN 


Engineer-Scientist 
(Continued from page 34) 
played by the engineering profes- 
sion—in its vigorous, sprawling in- 
fancy—in preparing the great re- 
volution in physics that was 
launched by the work of Galileo in 
dynamics. The extraordinary {act 
emerges that classical physics was 
founded in the attempt to solve a 
practical problem that had _ beset 
the military engineers for two cen- 
turies before Galileo. In fact recent 
work in the history of science be- 
stows very large credit upon the en- 
gineers of the fifteenth and _ six- 
teenth centuries for the great over- 
turn of ideas brought about by the 
publication in 1638, of Galileo's 
Dialogues on the Two New 
Sciences. To understand how this 
was possible it is necessary to say 
something of Galileo’s accomplish- 
ment and something also of the 
characteristics of the engineering 
profession in the early period, its 
duties and its paramount problems. 


Thought Revolution 


Galileo’s greatest achievement 
was in consummating the final 
overthrow of a method of thinking 
about nature that had been popular, 
and virtually impregnable, for the 
previous three or four cerituries, 
Among the “schoolmen” of the 
European universities truth was 
habitually sought by the dialectical 
method, i.e. by discussion and de- 
bate, and consisted in the main of 
drawing out tirelessly the special 
consequences of-a small number of 
unverified and for the most part 
unverifiable assumptions. Thinking 
about nature was a harmless but 
unprogressive game played with an 
elaborate apparatus of formal logic 
and pretentious terminology. The 
nebulous, illusive meanings at- 
tached to the scholastic vocabulary 
would make their reasoning a cham- 
ber of horrors to a semantically 
trained modern. Scholastic thought 
rested almost entirely upon the im- 
portant body of Aristotle’s writ- 
ings, perhaps the most ambitious 
and the most influential system of 
thought ever devised by a single 
mind. The writings of Aristotle pur- 
ported to be a summa (a summa- 
tion of all knowledge). They cover 
an extraordinary range of subjects, 

(Continued on page 38) 
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Yesterday it was sufficient to call yourself simply 
an Electrical, Mechanical or Chemical Engineer. 
But today we think in terms of specific functions 
performed . . . such as research, design, develop- 
ment or application engineering. For example, 
Westinghouse employs: ie 


RESEARCH ENGINEERS... 
to investigate physical laws to extend scientific i 
knowledge—or applied research to solve specific : 
manufacturing problems, develop new apparatus. 


DESIGN ENGINEERS... 
to design all types of electrical apparatus to meet 
new or specialized requirements. Such work involves 
not only the writing of mechanical and electrical 
specifications but the selection of materials, manu- 
facturing processes and many other functions. 


DEVELOPMENT ENGINEERS... 
to evolve the desired product in physical form; to 
steer the product through infancy until it is a 
success. 


APPLICATION ENGINEERS... 
to analyze new projects, recommend needed equip- 
ment; and to decide what type of apparatus will a 
the best job for the customer. 


SERVICE ENGINEERS... 
to direct installation and repair at the customer’s 
plants; to handle emergency breakdowns. _¢.10003 
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To obtain copy of Finding Your Place in Industry, consult 
Placement Officer of your university, or mail this coupon to: 


The District Educational Coordinator 
Westinghouse Electric Corporation 
40 Wall Street 

New York 5, New York 


These are but a few of the many oppor- 
tunities for engineers in the electrical held. 
There are many others—in sales or manu- 
facturing at Westinghouse. Begin plans for 
your future by sending today for your free 
copy of “Finding Your Place in Industry.” 
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CAMBRIDGE 


RESEARCH 
MODEL 


LABORATORY 
MODEL 


line-operated — accurate! 


The three models illustrated above incorporate many new and 
important advantages. All are AC line-operated .. . 
nuisance. Laboratory and Research models use electron-ray tube for 
precise null-point indication. Industrial model is a direct-reading 


instrument, ruggedly built for plant use. 


Accuracy: Research .02 pH, Laboratory .05 pH, Industrial .10 pH. Other 
line-operated Cambridge pH equipment includes single- and multi- 
point indicators and recorders. Send for bulletin 910-MR. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3756 Grand Central Terminal, New York [7, N. Y. 
Pioneer Manufacturers 


INSTRUMENTS 


PRECISION 


of 





INDUSTRIAL 
MODEL 


no battery 


DIAL 2014 





Casradilla School 


A Regents School where aim is to prepare 
students for University work. 


Special attention to students with unusual pro- 
grams or to whom English is a foreign language. 


University Tutoring 


Tutoring in university courses that is effective 
because directed to individual needs. 


Special attention given to the needs of veterans 


MAXWELL T. KENDALL ’36, Headmaster 


Est. 1870 


ITHACA, NEW YORK 











Engineer-Scientist 
(Continued from page 36) 


in which only mathematics and the 
practical arts do not find a place. 
They include works of transcendent 
importance in logic, metaphysics, 
literary criticism, political science, 
ethics, and biology. Much of this 
can be read with profit today. In 
particular, Aristotle has important 
and very modern-sounding things 
to say about scientific method and 
the necessity of relying upon obser- 
vation and experience and learning 
about nature from the experiences 
of practical men, fishermen, farm- 
ers, herdsmen, sailors, and so forth, 
who are constantly in touch with 
her. In this matter of the proper 
way of studying nature, Aristotle 
was not always able to follow his 
own excellent precepts, but he was 
far more modern than those schol- 
astics of the later Middle Ages who 
claimed to be his disciples. 

In his writings about the struc- 
ture of the universe and the under- 
lying characteristics of matter and 
motion, Aristotle was least success- 
ful; this was particularly unfortun- 
ate for his system, since he recog- 
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nized the basic truth that the study 
of dynamics, the study of matter in 
motion, must be the foundation 
stone to the study of nature. The 
16th and 17th centuries founded 
modern science on the wreckage of 
Aristotelian dynamics and of Aris- 
totle’s theory of matter. This was 
no mean achievement, since the 
system of Aristotle was a_ vast, 
towering, closely integrated struc- 
ture. To impugn one portion was 
to threaten the rest, and those who 
were assaulting the portion per- 
taining to natural philosophy were 
rightly asked what they had to offer 
in its place. 


Aristotle's “Motions” 


Aristotle’s theory of motion was 
not quantitive, but verbal and de- 
scriptive. There were two kinds or 
categories of motion which Aristotle 
distinguished as natural motion or 
violent motion. Natural motion 
took place in response to the basic 
tendencies of the universe, without 
the intervention of artificial or 
human agencies. Such was the sup- 
posedly circular motion of the 
heavens (the apparent motion of 
the celestial sphere); the rectilinear 


motion of heavy bodies falling to 
earth under the influence of grav- 
ity; and the reverse tendency of 
lighter bodies (“fire”, smoke, etc.) 
to move upwards to their “natural 
place” in the universe. Violent mo- 
tion, on the other hand, was that 
imparted to a body by some iden- 
tifiable agent which exerted a force 
upon the body. An arrow, a pro- 
jectile of any sort, was thought of as 
kept in flight by a persistence of the 
force which had launched it. Thus 
Aristotle believed that in some 
fashion air was able to store up this 
initial “force” and transmit it con- 
tinuously to the projectile at all 
points of its trajectory. According 
to this theory natural motions and 
violent motions could not occur 
simultaneously, could not mix. 
Therefore it was concluded that 
gravity could exert an effect upon 
a projectile only after the initial 
launching force spent itself and had 
been overcome by air resistance; at 
this point the natural motion of 
gravitational free fall could begin 
to take place. A projectile moving 
according to these principles would 
not describe the smooth parabolic 
(Continued on page 40) 
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From the Following Materials:— 


SILICON CARBIDE FUSED ALUMINA 
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Pittsburgh, Pennsylvania 
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In eomentne iitnesnents 
| Everywhere— 


The National Hotel at Havana 
uses Frick Refrig. for half a 
dozen services. 


Hawaiian Hotel, Honolulu. 
fruits, 


ture. 


ay The Frick Graduate Training Course 
"in Refrigeration and Air Conditioning, 
now in its 30th year, 
under the G.I, Bill of Rights. 


China is among the Eastern 


Count that se Frick Air 
Coudinding ‘cad Balvla. FRICK CO., Waynesboro, Pa. 


Refrigeration 


Performs half a dozen indispen- 

sable services — conditioning air, 

Ee; cooling drinking water, dispensing 

= beverages, freezing ice, making ice 

— a mY cream, quick-freezing foods, and 
Main Dining Room at the Royal holding desired temperatures in any 
number of rooms and boxes—for 
meats, fish, poultry, dairy products, 
vegetables, 
candy, flowers, etc. Write for litera- 
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is approved 





Bridge No. 1, 
roads leading to Pentagon Building, 
Arlington, Va. Built for Public Roads 


Project: 


Administration. 


Cayuga Construction Corp. 


30 Vesey Street, New York 7, N. Y. 


Daniel M. Lazar ’29, President 
L. Sanford Reis ’29, Treasurer 


network of 


Completed 1942. 
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(Continued from page 38) 
path we know to be followed, but 
would pass abruptly from a straight 
line of flight to a straight line of 
free fall. 

The story of the overthrow of 
Aristotelian physics 1 in the period of 
the Renaissance is complex and 
difficult to unravel. Criticisms arose 
from a number of quarters inde- 
pendently. Within the universities 
of Europe, within the scholastic 
world itself, there grew up a minor- 
ity learned party, called the Mod- 
erns (the Moderni) who gave a 
greater place to mathematics in 
their thinking than did.their more 
conservative colleagues and who 
were led to study the elementary 
problems of motion kinematically. 
This group pointed out serious 
faults in Aristotelian dynamics and 
proposed a modified theory of mo- 
tion that seems to have had a great 
influence upon Galileo. Their most 
important innovation was the in- 
troduction of the idea of momentum 
to account for the motion of pro- 
jectiles. 
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A second factor was the redis- 
covery (and the multiplication by 
the printing press) of works of 
classical Antiquity which had not 
been available to the Middle Ages 
and which embodied views at vari- 
ance with Aristotle .These included 
the works of Archimedes, which not 
only served as a model of how 
mathematics could be applied to 
the study of matter, but were 
based on assumptions as to matter 
and motion which departed sharp- 
ly from the views of Aristotle. Thus 
the notion of specific gravity in 
Archimedes is clearly in opposition 
to Aristotle’s ideas that of the two 
kinds of rectilinear natural motion 
and to his application of “final 
causes” to explain the motion of 
bodies moving upwards or down- 
wards. 

A most important factor is to be 
found in the changes that were tak- 
ing place in the conditions of life 
during the 15th and 16th Centuries 
and which brought with it reintro- 
duction of machines in large num- 
bers. Machines of many kinds had 
been known in antiquity but experi- 


ence with them had been lost during 
the dark ages. A growing preoccupa- 
tion with practical problems involv- 
ing them threw into relief the pre- 
vailing ignorance of mechanics and 
dynamics .In the face of steadily 
growing experience with mechanical 
systems and with new machines and 
new devices used in peace and war, 
the inadequacy of prevailing physics 
was clearly evident, and the absurd- 
ity of Aristotle’s dogmas about mo- 
tion became generally apparent. 
From the engineers who were pre- 
occupied with the new machines 
and the new problems—from men 
like Leonardo da Vinci and Nicolo 
Tartaglia—came some of the most 
damaging criticisms of Aristotle. 
They brought the evidence of their 
own experience to support the more 
theoretical criticisms of the Mod- 
erm whose modifications they were 
quick to adopt. 

The engineer, who had been an 
important figure in the later cen- 
turies of antiquity, reappears at the 
close of the dark ages. As the mas- 
ter of the engines used in medieval 

(Continued on page 42) 
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siegecraft he was almost indispens- 
able in the warfare of the day. The 
name imgentator appears regularly 
in official documents from the time 
of the Norman conquest onward, 
By the middle of the fourteenth 
century the engineer was compelled 
to master the new artillery based on 
the use of gun powder as well as 
the more primitive siege engines 
and catapults inherited from anti- 
quity. In the fifteenth century, a 
transition period in which both the 
old and the new artillery were em- 
ployed, we know the names of a 
number of distinguished engineers 
some of whom have left manuscript 
sketchbooks which give us some 
idea of the wide variety of ma- 
chines and military devices, some 
doubtless existing only in their 
fancy, with which they were pre- 
occupied. This tradition exerted a 
profound influence upon Leonardo 
da Vinci, whom we can think of as 
the greatest of the early school of 
engineers. 

What is probably the first en- 
gineering book to come off the 
printing presses of Europe is a mili- 
tary encyclopedia by Roberto Val- 
turio, written in 1460 and pub- 
lished in 1472. It is illustrated by 
woodcuts showing all manner of 
military devices: catapults, rams, 
scaling ladders, war chariots and 
many other contrivances. The fig- 
ures accompanying this article are 
reproduced from Valturio’s work: 
a block-and-tackle for hoisting 
cannon; transportable bridges and 
paddle-wheel boats for military 
purposes. Leonardo da Vinci, whose 
inventive genius and extraordinary 
mechanical sketches are doubtless 
known to every reader, was strong- 
ly influenced by the book of Val- 
turio. 

Leonardo was the first of the en- 
gineers to concern himself with the 
current theories about motion, and 
in his notebooks have been discov- 
ered bold speculations on the ques- 
tion of motion together with a clear 
rejection of Aristotle’s theories. 
From his own studies Leonardo 
came to understand the general 
properties of the trajectory of pro- 
jectiles, and had recourse, not to 
(Continued on page 44) 
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Why some things get better all the time 


HOOP SKIRTS AND PRINCE ALBERTS are only fond memo- 
ries now. Far smarter the styles of today . . . and equally 
striking are the constant improvements in the quality of 
clothing. 


There now are beautiful syntlietic fabrics, in stunning 
variety—all made possible by chemistry. And woolens, cot- 
tons and other fabrics are processed and dyed more effec- 
tively—thanks to special new chemicals, and equipment of 
stainless steel. There are eye-catching hat decorations, 
smartly styled footwear, buttons, belts and suspenders of 
colorful long-life plastics. And rainwear of vinyl plastics 
provides new comfort and protection in stormy weather. 


Clothing for just about any occasion is today more at- 
tractive and more serviceable than ever before... because 
it is made of things that are basically better. 


Producing better basic materials for the use of science 
and industry and the benefit of mankind is the work of 
UNION CARBIDE. 
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particularly in the fields of science and engineering. Work- 
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6000° or as low as 300° below zero, Fahrenheit—and with 
vacuums and great pressures, Units of UCC now separate 
or combine nearly one-half of the many elements cf the 
earth. 
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PROBLEM — You are designing a machine for doing finishing 
operations on the production line, such as grinding, polish- 
ing, buffing, etc. Your problem is to provide a drive that 
permits the grinding or polishing wheel to be moved around 
freely while it is running. How would you do it? 


THE SIMPLE SOLUTION —Use an S.S.White power drive flex- 
ible shaft to transmit rotary power from a suspended or 
pedestal-mounted electric motor to the handpiece which 
holds the finishing wheel. This gives you a portable unit 
that permits the wheel to be readily manipulated to reach 


all points. 
* * & 


This is just one of hundreds of power drive and remote control 
problems to which $.S.White flexible 
shafts are the simple answer. That's 
why every engineer should be familiar 
with the range and scope of these 
useful ‘‘Metal Muscles"’ * for mechani- 
cal bodies. 


WRITE FOR BULLETIN 4501 


It gives essential facts 
and engineering data 
about flexible shafts 
and their application. 
A copy is yours for 
the asking. 
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% Trademark 
Reg. U. 8. Pat. Off. 
and elsewhere 
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the explanations of Aristotle, most 
commonly invoked in his day, but 
to the theory of impetus or momen- 
tum favored by the critics of Aris- 
totle. 


The next figure of importance in 
the history of the trajectory prob- 
lem is another engineer, Nicolo 
Tartaglia, who in the middle of the 
sixteenth century reached qualita- 
tive conclusions about trajectories 
that were similar to those of Leon- 
ardo. From his modified theory of 
motion he deduced that the path 
of a projectile must be a smooth 
curve though he was unable to de- 
termine its properties. His conclu- 
sions were published in what was 
principally an artillerist’s hand- 
book. This work, published in 1546, 
dealt with a wide variety of prac- 
tical problems of military import- 
ance, yet ended with a critical ap- 
praisal of Aristotelian mechanics. 


There seems to be little doubt 
that the disputes about the trajec- 
tory of projectiles and the obvious 
inadequacy of Aristotle’s dynamical 
principles gave rise to Galileo’s 
celebrated Dialogues on mechanics. 
Galileo himself tells us that his in- 
terest in mechanical problems was 
stimulated, and his curiosity whet- 
ted, by frequent visits to the Vene- 
tian arsenal while he was teaching 
at the nearby University of Padua. 


The great discoveries in dynam- 
ics recorded in the Dialogues on the 
Two New Sciences are all steps in 
the solution of the trajectory prob- 
lem. The quantitative enunciation 
of the principle of momentum which 
became Newton’s first law; the de- 
termination of the law of free fall; 
and finally the principle of the vec- 
tor addition of velocities were all, in 
Galileo’s mind, contributory to 
solving the persistent problem of 
the cannon ball in flight. Yet upon 
these discoveries was reared the en- 
tire structure of classical physics. 
What Galileo referred to modestly 
in a letter to a friend as “my book 
on ballistics,” and which he evident- 
ly thought of as a work of what we 
would call applied science, has had 
a far greater influence upon pure 
science than many works with 
greater theoretical pretensions. 
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POGO STICKS 


Lots of people like to play jack rabbit. Still, as a way of 
going to work every morning, we don’t see much of a 
future for Pogo Sticks. Not even aluminum Pogo Sticks. 

But mention any other means of locomotion or trans- 
portation and our aluminum “Imagineers” get a gleam 
in their eyes. After all, what is more logical than 
vehicles made of aluminum? Less weight to move. 
More payload. 

We turned our imagination loose on that idea years 
ago... then engineered our thinking into trains, trucks, 
planes, ships. Alcoa’s Development Division has a staff 
of “Tmagineers” who think of nothing else but better 





Alcoa Aluminum is finding more 
and more uses in buses, trucks 
and trailers. Yes, in passenger 
car manufacture, too. 


Passenger streamliners, refriger- 
ator cars, hopper cars and tank 
cars built of Alcoa Aluminum are 
serving American railroads. 


ALCOA First IN ALUMINUM 


Vol. 12, No. 7 


ways to transport people, products, and materials by 
using aluminum. Actually, we have four separate staffs 
of transportation engineers, one each on railroads, high- 
way vehicles, ships and aircraft. 

Whatever you do after college, you'll benefit from 
that. If you go into transportation, these Alcoa engi- 
neers will be working with you to cut costs, speed 
schedules, improve facilities. Or if you choose some 
field of production, they'll be helping to transport 
vour materials and finished goods cheaper and faster. 
ALUMINUM ComPaANy oF America, Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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Ever since Kitty Hawk, Alcoa has 
worked with the aircraft indus- 


try in developing better alumi- 
num for better planes. 
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Newest thing in shipbuilding is 
the aluminum superstructure, de- 
veloped by Alcoa with marine 
architects and engineers. 





HELPFUL TUBING CONNECTION DATA 


The use of tubing in industry is constantly increasing. You will 
find useful information on Tube Fittings and Tube Working 
Tools in Imperial Bulletins Nos. 342 and 347. They show vari- 
ous types of fittings, how they are assembled, applications 
and advantages. Describes tools necessary for connecting tub- 
ing. Write for copies. 


THE IMPERIAL BRASS MFG. CO. « 
1200 W. Harrison St., Chicago 7, Illinois 
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New Books 
(Continued from page 23) 
able job. Many will feel that the 
omission was an unnecessary one 
and that the resulting limitation 
has not been justified. 
B. J. Conta 
Associate Prof. 
Heat-Power Eng. 


PRINCIPLES OF RADAR. By 
members of the staff of the MIT 
Radar School. 

The advent of Radar into the 
War picture posed two important 
problems. First, the production in 
huge quantities of the necessary 
technical apparatus and secondly 
the training of the necessary oper- 
ating and supervisory personnel. 
The training of the operating staff 
did not impose great difficulty since, 
as long as the apparatus is in per- 
fect operating condition the require- 
ments are simple, but when some- 
thing goes wrong and expert knowl- 
edge of working principles and cir- 
cuits is required, the problem is en- 
tirely different. 

It was to train this latter group 
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that Dr. W. T. Barrow of the Staff 
of MIT oragnized the first Radar 
School in Cambridge in June, 1941 
and it was for use as a text in this 
school that Principles of Radar was 
prepared. The level of the book is 
directed to one with a fairly sub- 
stantial background in physics and 
electrical engineering which might 
be required for the undergraduate 
degree in these fields, The coverage 
is voluminous and gives a complete 
discussion of not only the underly- 
ing theory involved in the opera- 
tion of the various units of the radar 
system, but also practical informa- 
tion as to its application in some of 
the earlier radar sets now declassi- 
fied by the Government. At the 
present time, it appears to be the 
only available publication to cover 
the field in the detail that it does 
since it must be remembered that 
earlier publications were severely 
restricted as to content by the re- 
quirements of National Security. 
It is to be heartily recommended 
to the technical reader interested in 
radar and kindred problems. 
Prof. William Ballard 
Professor Elec. Eng. 
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Bob Beach 
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regimental commander of the V-12 
unit. 

At the next elections of the Board 
of Control, Bob was made presi- 
dent. Because of his all-around 
achievement, the Dean of the col- 
lege nominated Bob to “Who’s Who 
Among Students in American Uni- 
versitys and Colleges”. The nomin- 
ation was accepted and his name 
appeared in the 1945-46 edition. 

In November of 1945, the Navy 
transferred Bob to Cornell to pur- 
sue a course of study in mechanical 
engineering. Upon discharge from 
the Navy in February of this year, 
Bob had decided upon AE-ME as 
a career and he therefore returned 
to Cornell immediately. 

At present Bob is a member of 
the NROTC unit, and is an active 
member of the Cornell chapter of 
Theta Delta Chi. Upon graduation 
in June of ’48, he hopes to work in 
the field of sales promotion, which 
we feel should be a “natural” for 
him. 
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The U.S. Bureau of Standards, Circular #80, says, ”.. . 


ing iron or steel is ZINC. Zinc, in the form of galvanizing, 
protects against rust in TWO WAYS: First, by simple 
coverage, with a sheath of rust-resistant metal . . . Second, 
by electro-chemical action, or “sacrificial corrosion:’ That's 
why industry has long depended on ZINC to stop rust—cut 
f costs—save materials. Heavy coatings pay—for the heavier 
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Out of Phase 


(Continued from page 22) 


Whether Professor Grantham has 
the pendulum charmed or his es- 
cape is a physical law became the 
object of a bull session at Japes 
one morning and one of the purists 
volunteered to show his faith by 
doing the experiment personally, 
And so it happened that this man 
of faith stood himself against the 
very same blackboard, held the very 
same ball to his chin, and released 
the pendulum. It may well be that 
he had not yet acquired the gentle 
touch required of experimenters. At 
any rate, as he let go the ball, he 
unknowingly gave it an extra shove. 
He stood there, confidently, with 
the same fire in his eye Steinmetz 
must have had when he got his first 
shock. 


The pendulum zoomed out over 
the empty seats, paused, and start- 
ed towards the victim. As he stood 
there watching the ball coming 
larger and becoming closer and 
closer, he “chickened”, and ducked. 
The ball parted the hair on his head 
as it went by and crashed into the 
wall. It took fifteen minutes to re- 
vive the scientist, and he passed out 
again when he saw the dent in the 
wall. Rumours are flying that he 
transferred to Ithaca College. One 
thing is sure, he hasn’t been seen 
around Rockefeller since that day. 


* * * 


A note of hope for downtrodden 
draftsmen: Stone walls do not a 
prism make... 


Techni-Briefs 
(Continued from page 20) 


tom in steel frame buildings. Ad- 
vantages include: working under 
cover after the top deck has been 
poured; slab construction time is 
cut to 1/3 the normal; long life of 
slab forms. Construction Methods 
reports that several steel frame 
buildings with concrete floors have 
been built in this way at a rate of 
one floor every two days. 

New aluminum alloys possessing 
high tensile properties and new zinc 
alloys that can be wrought as well 
as cast and have improved corro- 
sion resistance have been developed 
by General Electric. 
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College News 
(Continued from page 16) 
AIEE 

Physics and mathematics are the 
parents of engineering. It is proper, 
therefore, that the American Insti- 
tute of Electrical Engineering 
should include in its convention 
agenda, a conference on mathe- 
matics. 

Dr. Michel G. Malti, Professor 
of Electrical Engineering at Cornell 
University and Chairman of the 
Sub-committee on Mathematics, 
presided over the conference and, 
after some opening remarks stress- 
ing the relation of mathematics to 
engineering, introduced the follow- 
ing speakers: 

Dr. John von Neumann of the 
Institute for Advanced Study, 
Princeton, who discussed the prob- 
lem of electronic computers. These 
are the electrical robots which the 
press has so widely publicized and 
which do highly complicated mathe- 
matical computations much faster 
and more accurately than does 
their creator—man. 


Dr. Mark Kac of Cornell Univer- 
sity who dealt with probability as 
applied to electrical engineering 
problems and Mr. Charles Concor- 
dia of the General Electric Com- 
pany, who discussed the applica- 
tions of the differential analyzer. 

The meeting was then opened for 
general discussion which was both 
lively and highly technical. 


Nobel Awards 

In an unprecedented ceremony, 
five Nobel Prize winners who are 
associated with Cornell University 
as faculty members or alumni were 
honored by that institution in the 
grand ballroom of the Waldorf-As- 
toria Hotel, New York City, on 
February 17. As a preface to the 
dinner, President Edmund E. Day 
of Cornell University gave a 15- 
minute address over a nation-wide 
hookup of the Columbia Broadcast- 
ing System on the subject, “The 
University in the Modern World.” 

Special scrolls were presented by 
President Day to Nobel Prize re- 
cipients Pearl S. Buck, Professor 








Peter J. W. Debye, John R. Mott, 


Dr. Isodor I. Rabi, and Professor 
James B. Sumner. The ceremony 
and addresses followed a banquet 
which was attended by alumni, fac. 
ulty members and officials of Cor- 

Citations outlining the achieve- 
ments of the five honor guests were 
given by Cornell faculty members 
or officials who are also distin- 
guished in the general fields of 
the Nobel Prize Winners. This !at- 
ter group included Hans A. Bethe, 
professor of physics, who developed 
the theory of solar energy, and who 
was a division head at the Los 
Alamos Laboratories of the Man- 
hattan Project; Morris G. Bishop, 
professor of romance languages; 
Dr. Vincent du Vigneaud, profes- 
sor and head of the Department of 
Biochemistry at the Cornell Medi- 
cal College in New York City; 
John G. Kirkwood, professor of 
chemistry; and Roger H. Williams, 
Cornell University trustee and 
member of the executive commit- 
tee of the International Committee 


of the YMCA. 
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ALMOST EVERYTHING 


Norton Printing Co. 


Rym Berry used to say that the Co-op handled 
everything but Ford cars and police dogs. A 
slight exaggeration, but you'll find— 
ATHLETIC EQUIPMENT and CLOTHING 
CAMERAS & PHOTOGRAPHIC SUPPLIES 
GIFTS & CORNELL SOUVENIRS 
PIPES, TOBACCOS & CANDIES 


and, oh yes, 


BOOKS & SUPPLIES FOR ALL COLLEGE COURSES 
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STRESS sad S7#AMo. 


Engineer: New Year's Eve | made 
a resolution that beer would never 
touch my lips again. 

Arts Student: And since then no 
beer has touched your lips? 

Engineer: Nope! I’m drinking 
through a straw now. 


” * * 


The demure young bride, her 
face a revelation of winsome inno- 
cence, slowly walked down the 
church aisle clinging to the arm of 
her father. As she reached the plat- 
form, her dainty foot brushed a 
potted flower, upsetting it. She 
looked at the spilled dirt gravely, 
then raised her child-like eyes to the 
sedate face of the minister and said, 
“That's a hell of a place to put a 
lily!” 


” * * 


“Son, after four years of college, 
you’re nothing but a drunk, a loaf- 
er, and a darn nuisance. | can’t 
think of one good thing it’s done.” 

“Well, didn’t it cure Ma of brag- 
ging about me?” 


* * * 


“It’s the ttle things in life that 
tell,” said the co-ed as she yanked 
her kid brother from under the sofa. 


* * * 


J. Smith looked up the shaft of 
the Ithaca Hotel this morning to 
see if the elevator was coming down. 


It was. Age 45. 


* * * 


Research division: Liquor Test 

Connect 20,000 volts across a 
pint. If the current jumps it, the 
product is poor. If the current 
causes a precipitation “of lye, tin, 
arsenic, iron, slag, and alum, the 
whiskey is fair. If the liquor chases 
the current back to the generator— 
You've got good whiskey. 


* * * 


Soph: I was over to the drugstore 
having a tomato ice cream soda. 

Frosh: That must taste awful— 
what’s in it? 

Soph: Two scoops of vanilla ice 
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cream, some chocolate syrup, car- 
bonated water and a cherry. 
Frosh: What about the tomato? 
Soph: She waited on me. 


* * * 


Little Cindy had not been observ- 
ing the proper table manners, and 
as a punishment she was made to 
eat her dinner at a little table in 
the corner of the dining room. She 
was ignored by the rest of the fam- 
ily until they heard her saying 
grace: 

“IT thank thee, Lord, for prepar- 
ing for me a table im the presence 


of mine enemies.” 
oo * a 


The brain of a college student 
is one of the most unusual things 
known to man. It starts to function 
the moment he jumps out of bed 
and doesn’t stop until he reaches 
the classroom. 


* * * 


Ist EE: “Busy?” 

2nd EE: “No. You busy?” 

Ist EE: “No.” 

2nd EE: “Let's go to class then.” 
* * * 

“Ts that man rich?” 

“Is he! He’s so rich he doesn’t 

know his son’s in college!” 

* * *# 


The Engineering coed had not 
completed many Mechanical Draw- 
ing assignments before she came 
up with the following definitions: 
A bolt isa thing like a stick of 
hard metal like iron, with a square 
chunk at one end and scratchings 
wound around the other. A nut 
is the same sort of thing, only op- 
posite, being just a hole in a 
sawed-off hunk of iron with the 
wrinkles around the inside of it. 


* * * 


Judge to suspect: Where did you 
steal this silverware? 

Suspect: From two fraternity 
houses on the hill, your honor. 

Judge: Sergeant, call the down- 
town hotels and distribute this stuff. 


* * * 


A laywer was attenaing a fun- 


eral when a friend, entering late, 


sat down beside him and asked, * 


“How far has the service gone?” 
The lawyer nodded toward the 


officiating minister and replied, ‘He 


just opened the defense.” 


* * * 


Huddleston: | say, I’m frightfully q 
sorry you buried your wife yester- = 


day. 


know. 
* * * 


Married life is all billing and coo. @ 


ing. The cooing won’t last a month § 


but the billing goes on forever. 


* * * 


Professor's wife: Sonny tells me | 


he caddied for you all afternoon. 
Absent-minded professor: Come 


to think of it, that boy did seem © 


rather familiar. 


* * * 


Sandy McTavish was found rid- 7 
ing a bicycle with another bicycle © 
strapped over his back. The officer = 
charging him © 
with the theft of one bicycle. When 7 
asked by the judge to explain his 7 
story, Sandy related that he and his § 
bonnie lass had been riding together © 
in the country until they became | 
tired and stopped under a tree to § 
rest. “After some time, I crept up @ 
and stole a little kiss. Then, some q 
time later, I cuddled up closer and = 
stole another kiss. Me bonnie lassie § 
sighed and whispered softly, “Aye, § 
Sandy, ye can have anything ye 


took him to court, 


want.’ So I took the bicycle, your 


honor.” 
* * * 


Garage proprietor: 
rageous! Fourteen dollars for paint 


ing this old shed? Why | wouldn't) 
consider paying Rembrandt that 


price for the job. 


Nottingham: Had to. Dead, you q 


That's out | 


ey 


Painter: Offer him any less and 


we'll picket the place. 


* * * 


Which makes us think that perm 


haps the trouble between capitah 


and labor is that too many people 


are trying to get capital without thes 


sy 


necessary labor. 4 
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